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ERRATA IN VOLUME XII. 

column 2, line 9, from bottom, for Lucius’ read Lucius. 
column 1, line 5, from bottom, for rembered read remembered. 
column 2, line 3, for Saccharomycetes read Saccharomyces. 
column 2, line 10, from bottom, for disease read disuse. 
column 2, line 22, from bottom, for pazed, read paid. 
in Jast column, line 26, from bottom, for paralella read parallela. 
column 2, line 26, for Cymnadenia read Gymnadenia. 
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Agriculture at the British Association, 1912. 

HE recent publication of a review* of the 

proceedings in the Agricultural Section of 

the British Association at Dundee in 

September last gives an opportunity for presenting 

a summary of the matters that were dealt with by that 

Section. In choosing these, it should be explained, it 
was decided that they should be confined to four 

subjects, two of which should possess a definite local 
importance. The subjects selected eventually were 

milk problems, animal nutrition, the application of 

*Nature, December 5, 1912. 

required, a cow's milking capacity should be expressed 

by a single and unqualified figure. Such figures as 

total yield per calf, total yield per calendar year, or 

average per week, always vary greatly from time to 

time, for the same animal, because they are much 

influenced by outside conditions. It is therefore 

claimed that better results are obtained by the use 

of: ‘the maximum yield per day, the average yield per 

day during the fifth to twelfth week after calving, 

and the maximum yield per day maintained or exceeded 

not iess than three weeks.’ The conclusions of 

a second paper possess their importance in the feeding 

They state that when cows are given a large 

quantity of water, the amount of water is not increased, 

nor the proportion of fat decreased, in the milk; and 

that concentrated rations give the largest yields of 

milk, although milk from cows fed on turnips con- 

for 

of cows. 

tained a greater quantity of fat—more in fact than was 

in the original ration. Another paper drew attention 

to the circumstance that the fat globules in milk vary 

considerably in size, even in different milks from the 
same breed of cows, and that as far as the authors 

could ascertain, there is no evidence to support the 

conclusion of Storch that these globules are surrounded 
by a membrane. 

The opening of the discussion of the nation’s food- 

supply was the means of bringing forward several facts 

that are of all the greater interest because they have 
not perhaps been thoroughly recognized up to the 
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present. Among them was the striking conclusion 
from statistics, that rather more than one-half of its 

total food requirements are produced by the United 
Kingdom—that is to say, excluding products like 
sugar, tea and coffee, which are not, or cannot. be 

grown to any extent in the country. The 

figures are about one hundred and eighty million 

pounds for home production and two hundred and 

sixty million for imports, of which latter quantity 

thirty-nine million pounds pays for sugar, tea, cottee 

and cocoa. As is stated: “These 
a great surprise to the meeting, and it is certsinly 

satisfactory te know that British agriculture has so 

well maintained its position in competition with other 
countries. There is, however, a matter for regret in 

the falling off in wheat production, which seems to be 
partly due to the competition arising from the 

circumstance that wheat appears to be a pioneer crop 

in the development of those new countries to which it 

is suited. 

actual 

figures came as 

An account of the progress of agriculture in 

Scotland dnring the past fifty years showed that, while 
there has been a decrease of many thousands of acres 

under grain, turnips and potatoes, the areas under 

rotation and permanent grasses have increased—the 
latter very considerably. There have also been Jarge 
increases per acre of all crops, particularly of wheat 

and potatoes. 

In order to deal effectively with meteorological 

matters, a joint meeting was held with the meteoro- 

logical department of the mathematical and physical 

science section. Dr. W. N. Shaw opened the session 
by dwelling upon the use to the agriculturist of fore- 

casts, and the application of the present knowledge of 

climate; in the latter connexion, the meteorologist 

wanted to know if his statistics are useful to the agri- 

culturist, and in what form they should be presented for 

employment by him. Among the papers that were of 

more direct agricultural interest was an account by 

Dr. E. J. Russell of the effect of climate on the plant, 

both directly, and indirectly through its influence on 

the soil; in the latter connexion, the chief matter for 

consideration was the inerease of nitrates in the soil 

during warm weather, and their removal by heavy rains. 
Another matter of direct import in relation to the rais- 

ing of crops was the testimony by a practical farmer as 

to the great utility of local observations in conjunction 
with a central organization like the Meteorological 

Office, the speaker expressing the opinion that meteor- 
ology ought to be taught to all those who are preparing 

to take up responsible positions on farms or estates. 

For the consideration of animal nutrition, another 
joint meeting was held—in this case with the physio- 

logical section. One of the must interesting papers 

dealt with ten years’ experiments in sheep and cattle 
feeding, and showed that linseed cake holds a pre-emi- 
nent position as a food, ‘animals fed on this always 
making. greater progress than thuse on other sub- 

stances. A further matter of much interest is that, 

‘a mixture of wheat, cotton seed and cotton cake made 

up to give the same analysis as linseed cake proved 
economically a failure. These and other matters lead 
to the conclusion that: ‘our present methods of valuing 

feeding stuffs do not afford particularly useful informa- 

tion. An explanation of this fact was supplied in 
another paper, which showed that the expression of 
the value of a food in terms of carbohydrates, fats and 
proteids is insufficient, for there are other equally 

important nutritive bodies whose removal decreases 

the value of the diet or even causes disease in the 
animals to which it is given. A succeeding paper 

gave an illustration of such bodies in the vitamines 

which, it may be mentioned, have received brief atten- 
tion already* in this journal. 

Other work of more local interest, relating to 

nutritiop, was concerned with the relative values of 

white and standard bread, and the rearing of calves. 
For the latter, investigation has shown that whole milk 

is the best food, up to the time of weaning; but that 

later, cotton seed oil and linseed oil may be snbstituted 

for butterfat in the ration, without causing any lessen- 

ing in the weight of the slaughtered animals. 

The matter would not be complete by reference 
to the special subjects alone. There were several 
general papers of great interest, but among them any 

mention at length can only be made to those by 
Dr. Hutchinson, dealing with the action of lime in soils 
and with experiments on nitrogen assimilation. The 
author shows in the first case, that lime can partially 

sterilize the soil in the same way as antiseptics or heat; 

it causes at first the death of many of the protozoa, 

and then there is a marked growth of bacteria and 

a consequent increase of plant food. Lastly, the work 
on nitrogen .assimilation demonstrated that the action 
of bacteria in this process is increased by adding 
to the soil organic substances, among which sugar 

is included, the influence of the latter being especi= 

ally marked at high temperatures—a fact that must 

enter into the consideration of the effect of molasses on 
the soil. 

* Agricultural News, Vol. XI, p. 339. 
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SUGAR INDUSTRY. 

SUGAR AND RICE IN INDIA. 

The following facts are taken from a_ recent 
consular trade report, and appear in the Modern Sugar 
Planter for November 16. 

Sugar comes second in importance in the imports into 
India, and represented nearly 60 per cent. of the total value 
of the imports of food and drink. The arrivals of cane sugar 
during the year ended March 1912, amounting to 9,887,694 
ewt, of 112 tb. each, compared with 11,814,187 cwt., for the 
preceding year. Java supplied 8,160,468 ewt., Mauritius 
1,709,773 ewt., and China 12,656 ewt. The imports of 
beet sugar amounted to 254,158 cwt., against 724,958 cwt. 
for the fiscal year ended March 1911]. Austria-Hungary 
furnishes the greater part of the beet sugar supplies, the 
receipts from that country for the year ended March 1912, 
amounting to 241,433 ewt., compared with 714,097 ewt. for 
the preceding year. 

The Indian sugar crop gathered at the beginning of 
1911 was satisfactory in most places and was estimated at 
2,217,800 tons of raw sugar compared with an average cf 
2,034,400 tons for the preceding five years. The good prices 
in 1911 stimulated planting, with the result that the crop 
gathered at the beginning of the present year is believed to 
have exceeded the previous year’s figures by 10 per cent. in 
the area planted, and the total yield, exclusive of palm sugar, 
is estimated at about 2,590,400 tons. The foregoing figures 
comprise only those tracts that make returns of cane cultiva- 
tion. It is believed that India produces about 3,000,000 
tons of cane sugar. 

Rice is the staple food of most of India, and about 35 
per cent, of the cultivated acreage in British India is under 
this product. Burma furnishes about three-fourths of the 
Indian shipments. The rice is principally exported from 
January until April. This product arrives on the western 
markets simultaneously with supplies from Saigon, Siam, and 
other principal sources, and the market is therefore glutted 
and prices depressed. Java, being south of the Equator, 
harvests its rice about six months later than India, and the 
crop, being sold on bare markets, brings a much larger price. 
The question has been raised whether it might not be possible 
{o adopt modern silos with a view to storing the Indian rice 
and marketing it at a later date. 

The rice crops of 1910-11 and 1911-12 in the area that 
furnished forecasts were estimated at 27,896,900 and 
26,099,600 tons for the two years, respectively, as compared 
with an average of 23,167,300 tons for the previous five years. 

Ceylon is the largest purchaser of indian rice, the ship- 
merts to that Colony for the year 1911-12 amounted to 
380,978 tons. Other markets were: Japan, 140,922 tons; 
China, 38,214 tons (not including large shipments by way of 
Straits Settlements); Java, 277,869 tons; Germany, 262,113 
tons; United Kingdom, 136,778 tons; Netherlands, 151,372 
tons; Austria-Hungary, 134,301 tons. Included in the above 
figures rice in the husk was exported to the amount of 55,263 
tons, valued at $1,180,000, of which Ceylon took 33,901 tors 
and Straits Settlements 20,844 tons. 

CARDAMOMS. 

The following description and account of the 
cultivation of cardamoms is taken from the Semi- 
Annual leport of Messrs. Schimmel & Co., dated 
October 1912. The original article appeared in the 
Chemist and Druggist, 1912, p. 367. 

The cardamoms of British commerce are all derived from 
Elettavia Cardamomum, Maton, N.O. Zingiberaceae, which 
grows wild or is cultivated on the Malabar coast and in 
Ceylon. There is a large market for the spice in Calcutta; 
the annual consumption in India and Burma is computed to 
be nearly 1,000,000 Ib. Formerly scarcely any other than 
Malabar cardamoms were imported into Britain, but the 
Mysore variety now affords most of the fine quality. The 
latter plant possesses a more robust habit and bears exposure 
better than the Malabar type. It is not known how the 
district name ‘Mysore’ came to designate the variety of 
a cardamom plant. There appear to be two varieties of 
Malabar plants, var. minus being confined to Southern India 
and var. majus growing in Ceylon. The latter is distin- 
guished by its shorter stems, broader leaves and more 
globose fruit. In the shady mountain forests of Canara, 
Cochin and Travancore the cardamom plant grows _be- 
tween the altitudes of 2,500 and 5,000 feet. The plant 
is best suited to a rich, moist, loamy soil, protected from 
strong winds. These conditions are met with in the betel- 
nut and pepper gardens of Mysore and of Canara, and also 
in the cultivated cardamom valleys of Ceylon. 

In the forest district of Coorg (Mysore) the cardamom 
gardens are laid out in February or March, simply by making 
clearings in the forest, a space of some 20 to 30 yards of 
jungle being left between the gardens. Superstition plays 
animportant part, felling of the trees being only permissible 
on certain days of the week and before noon. The natives 
also believe that the presence of such plants as ebony, 
nutmeg and pepper favourably affects the development 
of the cardamom plants. In the fifth year a full crop 
is produced. After seven years more, the plants be- 
come sickly. Some of the large trees in the jungle- 
screen surrounding the fields are felled; the falling trunks 

kill many of the cardamom stems, thus stimulating the 
rhizomes to produce new shoots, thereby renewing the pro- 
ducing capacity of the plot another eight years, when the 
process of renovation is repeated. 

In Ceylon tho cultivation is carried out much more 
systematically. The favourite cardamom districts are Matale, 
Medamahanwara and Hewahata. The undergrowth of the 
land intended for a cardamom plantation is cleared; holes are 
dug 13 to 2 feet wide, 12 inches to 15 inches deep and 
7 feet apart in rows ata similar distance. The bulbs must 
not be planted too deep or they will rot. The use of seed- 
lings instead of bulbs is increasing, however, the Mysore 
variety being most frequently grown from seed. Curiously 
enough, only a small proportion of the seed germinates 

In Ceylon the plants flower almost all the year round; 
picking begins at the end of August and continues until April. 
The fruit is carefully dried by exposure to the sun, or in wet 
weather by artificial heat. Machines for removing the calyx 
tube and the staJk have been introduced, and after passing 
through these the capsules are graded and treated with 
sulphur vapour. 

A table given at the end of the article shows that 
the cultivation of cardamoms in Ceylon has been 
steadily decreasing. In 1911 the area and export were 
7,300 acres and 564,819 tb; in 1910, they were 
7,426 acres and 639,007 tb. 
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PRUITS AND FRUIT TREES. 

THE BULDING OF THE MANGO IN 

ST. LUCIA. 

In a recent issue cf the Agricultural News an account 
was given of recent work on the budding of the avocado 

in Dominic». 

Information has been lately received through the Agri- 
cultural Superintendent, St. Lucia, of similar investigations 
earriedout by Mr. \ichibald Brooks, Assistant Agricultural 
Superintendent, on the budding of the mango. 

It appears that Mr Niles, the Junior Instructor and 
Overseer at the Experiment Station, Union, was the first to 
achieve complete success in mango-budding; but a more 
general investigation of the subject on a larger scale, extend- 
ing over the last eighteen months, is described by Mr. Brooks 
in his notes, which constitute the basis of the present article. 

It is pointed out, first of all, that success in mango- 
budding mainly depends upon the vigorous condition of the 
stocks. For this reason the preliminary attempts to bud both 
mango and avocado stocks raised in bamboo pots proved 

unsuccessful. Flute and T-budding and splice grafting were 
tried, and it was endeavoured to increase the vitality of the 
young stocks by the judicious application of sulphate of 
ammonia. Every attempt proved unsuccessful; the buds 
remained dormant for several weeks, and in some instances 
the avocado buds commenced to swell, but eventually 

turned black 

Having at the time a large bed of vigorous one year-old 
seedling mango stocks, it was decided to attempt budding 
them by similar methods to those employed in the propagation 
of oranges. The inverted ) method was tried first, and the 
attempts proved very successful: about 60 per cent of the 
buds developed and produced good plants. 

It is stated that this method has an advantage over the 
well-known patch budding of citrus plants in that the former 
does not demand such a high degree of skill and dexterity; 

for in patch budding it is, for instance, essential that the bud 
be cut so as to fit the incised area of the stock in order to 

make a perfectly tight union. In the case of the inverted T 
method it is only necessary that the bud be inserted beneath 
the bark and firmly tied in position. 

The selection of bud. wood it is pointed out, must be con- 
fined to young woody branches. The buds should be tied 
in position with raflia; budding tape should not be used: for 

mango and avocado stocks, being more sappy than citrus 
stocks, tend to favour the development of fungi around the 
wound when covered with waxed tape. This was found to 
be one of the causes of previous failures already referred to. 

A point which next received consideration was the trans- 
planting of the budded stocks. Some of the plants were 
lifted and potted in bamboo joints. The results show that 
this can be done successfully; but it is necessary to exercise 
great care, and only the largest bamboo pots should be 
employed. It has been found that plants with unusually 
long tap roots should not be potted, but transplanted direct 
in the field. Reducing to any great extent the length of the 
fap. root, when potting, generally results in the death of the 
plant. 

Other plants were transplanted in a similar way to that 
employed in citrus cultivation, and with the same satisfactory 
results. The plants were forked up and all the soil shaken 
from their roots. The leaves were clipped and the plants 
transplanted to permanent positions in the field. 

In concluding his notes on this useful piece of investi- 

gation, Mr. Brooks points out the several practical disad- 
vantages attending the usual method of mango propagation, 
namely, inarching; and finally, it is stated that experiments 
are now in progress having for their object the determination 
of the length of time that the plants will survive between 
lifting and their final transplanting. The results should pro- 
vide useful facts in connexion with the transportation of the 
budded plants over'long distances, 

A total of £339 plants was distributed from the 
nurseries of the St. Lucia Department of Agriculture during 
last month; they included 3,150 lime plants and 608 Para 
rubber plants, as well as 300 of cacao The Agricultural 
Superintendent states that the present demand in the island 
for lime plants exceeds the supply by about 20,000, and that 
preparations are being made for raising 100,000 plants next 
year. It is estimated that the flooding of the Experiment 
Station at Union in October caused the loss of 70,000 lime 
seeds and seedlings. Additional trouble has resulted from 
the heavy rains of November, which have made it difficult to 
estu lish lime seedlings. 
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THE CULTIVATION OF CONIFERS IN 

THE TROPICS. 

The importation of species of Coniferae into the West 
Indies has resulted in the establishment, on a small scale, of 
these useful and attractive trees in several of the islands, 
notably in Dominica. The cultivation of conifers under dry 
conditions in the Tropics is dealt with in a recent issue 
of the Bulletin Agricole du Congo Belge and since 
much of the information given is the result of pioneer work 
with valuable exotic species, the following article has been 
prepared embodying those facts contained in the paper which 
are thought to be of direct value and interest with regard 
to the growing of Conifers in the West Indies. 

As a matter of general interest it might be pointed out 
first of all that flowering plants (Phanerogamia) are divided 
hotanically into two divisions, Gymnospermae and Angios- 
permae. The division Angiospermae includes all monocoty- 
ledonous and dicotyledonous plants, the chief characteristics 
of which are well known to the agriculturist. The gymnos- 
permous plants, which contain the group Coniferae, are not 
generally so well understood, particularly in the Tropics, so 
that a brief description of their chief biological characteristics 
may serve as a useful introduction to later information of an 
economic nature. 

The gymnospermous flowering plants are not so highly 
ditferentiated as the Angiosperms, and in many respects they 
resemble the Vascular Cryptogams (ferns), forming as it were 
an intermediate group. They are large plants, either shrubs 
or trees, and include the Cycads, which in many of their 
characters, approach the Vascular Cryptogams, the Conifers 
and a third group, the Gnetaceae, which approach nearer to 
the Angiosperms. Like those of the Angiosperms, their 
reproductive organs are aggregated to form flowers which 
ditter markedly, however, from the flowers of the Angiosperms 
in the fact that when carpels are present the ovules are 
borne freely exposed on their upper surfaces. The carpels 
are not closed up to form ovary, style and stigma. Hence the 
name Gymnosperm, which means ‘naked seed’. ‘Ihe flowers 
are always unisexual, and the plants are usually monoecious. 
In the Coniferae, the seeds are polyembryonic, but only one 
embryo develops. Each embryo contains a number of 
cotyledons. The seeds are distributed naturally by the wind; 
and it is also through the same agency that pollination is 
effected. After germination, the first year’s shoot has no 
scale Jeaves or dwarf shoots, characteristic of the mature 
plant, but the tap root, typical of the Coniferae, begins to 
develop at once, 

The general arrangement of tissues in the Coniferous 
tree closely resembles that of the Dicotyledons; and secondary 
growth, resulting in the formation of wood, is effected in 
exactly the same way asin Dicotyledons. But considerable 
differences exist as regards the structwie of the different 
tissues, amongst which might be mentioned the absence of 
true vessels and companion cells in the vascular bundles, and 
the presence of the peculiar transfusion tissue near the centre 
of the leaf. Large resin passages and glands are also typical 
of both stem and leaf. 

The life-history of the Coniferae is complex, and space 
does not permit ofits description here. It might be noted 
that the female cone (which is not a fruit in the ordinary 
botanical sense of the term) takes about three years to mature. 

Physiologically, most conifers are xerophytic (i.e., 
adapted for growing under dry conditions) and many have 
wycorhizae, or ‘root fungi’, which fix nitrogen for the tree in 
return for the tree’s supply of carbohydrates. The narrow, 
acicular form of the leaves, their thick cuticle, the sunken 

stomata, the presence of a strong hypodermis, the simple 
vascular system, are marked xerophytic characters, all 
tending to reduce transpiration toa minimum. At the same 
time the importance of transpiration to temperate or sub- 
tropical evergreens growing in the Tropics must not be lost 
sight of, in connexion with the maintenance of a suitable 
leaf temperature for the carrying on of photosynthesis. 

To return to the account in the publication mentioned, 
this states that, in the gardens of the Kisantu Mission, 
Lower Congo, four exotic species of conifers have been grown 
successfully under natural conditions without any undue 
care or attention. When once established, they can resist 
the dry season, and in spite of the naturally poor soil at 
Kisantu the trees have grown vigorously, as is shown by the 
photographs in the article from which this information has 
been obtained. The plants are raised from seed; vegetative 
reproduction has been found unsuccessful. 

The species first referred to is Araucaria Bidwillii. It 
is one of the most useful conifers and is very ornamental. 
It furnishes an excellent cabinet wood, often very beautiful; 
it produces large quantities of nutritious seeds, very agree- 
able to the taste, and finally a resin, rich in gum, principally 
employed in the manufacture of varnish. By tapping, it is 
possible to obtain 16 tb. from a single tree in one year. 
Araucaria Bidwillii is a native of Australia when it attains 
a height of 100 to 150 feet. Kight-year-old trees growing at 
Kisantu measure 40 to 50 feet in height. Specimens of the 
tree are to be seen in the Dominica Botanic Gardens. 

The second species described is Araucaria excelsa, com- 
monly known as the Norfolk Island pine. It is a very orna- 
mental tree and its wood resembles that of Araucaria Bid- 
willii. The resin of this tree is also said to be of good quality. 
In its native country, Araucaria excelsa grows to a height of 
150 to 200 feet and has a girth of 20 to 30 feet. Three-year- 
old trees at present growing at Kisantu are about 8 feet in 
height. 

Another species, Diote orientalis, is less useful than the 
Araucarias, but is nevertheless valuable for making fences 
and wind-breaks The wood is very hard and is used for 
making the handles of tools and implements. 

Finally, the suitability for the Tropics of another species 
—Juniperus bermudiana—has also been demonstrated at 
Kisantu. This tree furnishes hard-wood and resin, like the 
other species. 

It is considered probable that the following species of 
Conifers would also grow well in the Lower Congo: Araucaria 
imbricata, Dombeya chilensis, Columbea imbricata, Araucaria 
Dombeyi, natives of Chili; Araucaria brasiliensis, indigenous 
to Paraguay; Araucaria Cunninghamii, of Tasmania and 
Eastern Australia; Araucaria Cookii, a native of New 
Caledonia; and Dammara orientalis of the Moluccas, 

The Jamaica Colonial Report, 1911-12, indicates con- 
tinued progress in agricultural matters in that island. As 
was stated in a recent number of the Agricultural News, the 
Farm School at Hope has been enlarged, and well-bred dairy 
stock has been imported. The special insecticide ‘Paranaph’ 
continues to be employed for ticks on cattle; outbreaks of 
anthrax have been kept under control. The ‘Panama disease’ 
of bananas has caused sume anxiety but is being promptly 
dealt with. Progress continues in the sugar industry: locally 
raised seedling canes J.71 ard J.72 have shown good promise, 
and new machinery is being introduced on several estates. 
The central factcry at Rose Hall is in active operation. The 
cultivation of cassava, castor oil beans, Castilloa rubber, and. 
Sea Island cotton received the attention of progressive- 
planters during the year under review. ; 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date December 16, with reference 
to the sales of West Indian Sea Island cotton :— 

About 50 bales of West Indian Sea Island cotton have 
been sold since our last report; they include Old Crop 
St. Kitts, Barbados, Antigua and St. Croix from 15d. to 173d. 
and New Crop St. Kitts at 183d. 

Prices are firm, but there is only a limited enquiry. 
Holders of American Sea Islands, which have proved to be 
undesirable in quality this season, are pressing sales. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending December 14, is as follows:— 

With only a moderate demand throughout the week, and 
that chiefly for Extra Fine and No. 1 off cotton, the market 
remains steady and unchanged, with Factors inclined to be 
firm in their prices. We have, therefore, only to renew our 
last quotations. 

There has been no further inquiry for Planters’ crop lots, 

We quote, viz.:— 

‘Extra Fine 293c. = 163d. c.if., & 5 per cent. 
Fully Fine 2iazc. = ddd. Sah Lave aioe 
Fine 26c. =  14¥d. Aes ete Mee 
Extra Fine off ) 6c, saudi: are 
‘in preparation { 
Fully Fine off ) 246 a 1934 
in preparation f ~~ ces EE eM 22 
Fine off ik o 
cs ° 2c = 
in preparation J 

THE WEST INDIAN COTTON-GROWING 

SEASON, 1911-12. 

As was promised in the last issue of the Agricultural 
News, an article dealing with the general conditions during 
the last cotton-growing season in the West Indies is continued 
in this number. 

nevis. At the commencement of the season, it was 
estimated from the preparations being made that there would 
be an increase of about 20 per cent. in the area planted in 
cotton. In the next month, the work on estates was 
concerned mainly with the selection of cotton seed for 
planting and the destruction of the old plants; in May, it 
was expected that there would be an increase in the area 
planted, new land being prepared in several places, Dry 

weather and want of labour during June and July prevented 
the realization of* this anticipation, as very few fields were 
established by that time, although a large amount of supply- 
ing was done. The continuation of the dry weather caused 
most of the cotton planted during July to be lost, while that 
put in during June made little progress. At the end of 
August and September an impulse was given to planting by 
the receipt of rains, and the result was that it could be 
reported in October that the prospects of the crop had 
improved considerably. J.eaf-blister mite and the cotton 
worm made their appearance ‘The area under cotton for this 
crop was about 2,060 acres, of which more than one-half was in 
the hands of small cultivators; the increase on the area in the 
previous season was about 600 acres. In November, there was 
an improvement in the crop, though there was considerable 
Joss through the cotton worm in one district; about 50,000 tb. 
of seed-entton had been gathered from”plants established in 
June. In December, there was loss from boll-dropping, and 
it resulted from this and the other causes indicated that the 
yield per acre was generally below the average, though good 
returns were obtained in some districts. A feature of the 
season was the prolonged drought. before April was reached, 
by which time all the cotton bad been picked and the old 
plants were being burned, it was estimated that the total 
yield of Jint would be about 120,000 Ib. 

THE VIRGIN ISLANDS. Favourable progress was made at 
the beginning of the season; and considerable interest was 
shown by the peasantry, which was stimulated by the holding 
of meetings in April, at which the Agricultural Instructor 
dealt mainly with matters concerning cotton-growing. Sow- 
ing was in full progress by the end of May, and the sale of 
cotton seed at the Experiment Station exceeded that of any 
previous season. Very dry weather began to be experienced 
in June, and Aphis showed itself in July; the demand for seed 
still continued during the latter month. By the end of 
August, it was evident that considerable areas of cotton would 
have to be replanted; in some cases the very young seedlings 
that had been obtained were cut off by beetles. The dry 
conditions continued during the next few months, until near 
the end of October, when useful rains fell and it seemed that 
the recuperative power of the cotton plant would cause it to 
show adverse efiects less than any of the other crops; the 
cotton worm showed itself in many districts, and in December 
some trouble was experienced with the pest, while by the end 
of February leaf-blister mite had appeared to some extent. 
In general, there had been much improvement of the crop 
before picking came to an end at the beginning of June, when 
the harvest had amounted to about 51,000 Ib. of lint. 

When the complete returns of the exports from the 
different islands have been received, an early opportunity will 
be taken to publish these in the Agricultural News. So far, 
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the returns are complete except for those from Antigua for 
the quarter ended September 30, 1912 Excluding these, they 
show that the amount of cotton exported from the West 
Indies in the crop season, October 1, 1911, to September 
30, 1912, was 7,186 bales, weighing 2,608,697 tb and 

valued at £162,507. % 

PRICES DURING 1911-12. 

The first report of Messrs. Wolstenholme and Holland 
for the period October 1911 to September 1912, inclusive, 
shows that West Indian Sea Islands were being sold in good 
quantity atsteady prices, while Carolina Islands were being held 
for 20d, or over, without buyers, and the best Florida, com- 
peting as usual with the lower qualities of West Indian, 
was being sold freely at 13d. The market was also firm at 
the end of October, chiefly because of short supplies, but the 
tendency of American Sea Islands was downward. Sales of 
West Indian continued in the commencement of November; 
there was very little stock, and prices were firm. Fully 
fine Carolina Islands was offering at 153d. cif, but the 
quality was so very inferior that West Indian Sea Island 
was expected to be purchased in preference. Most of the 
cotton sold early in December was the remainder of the 
previous season’s crop, realizing 13d. to 16d, while a few 
bales of superior new crop cotton obtained about 18d. The 
fine spinning trade, which had been rather inactive, con- 
tinued in this state. Sales continued nntil nearly the 
end of the year (1911), with fairly good prices for both old 
and new crop. ‘Toward the end of the year, the absence of 
desirable qualities caused little business to be done in West 
Indian Sea Islands. Sales were, however, made at the end of 
the year when the market remained steady because of the infer- 
ior quality and quantity of the Carolina Sea Islands crop. 
The sales continued at the beginning of the year, and prices 
remained very firm: at the end of January the market was 
still firm, and good qualities commanded corresponding 
prices. 

Sales and the same state of the market continued in 
February, March, April and May, chietly because the poor 
character of the Carolina crop, and its smallness, were making 
most users purchase West Indian in replacement; in May, 
however, there was very little demand for anything over 
20d. The sales were small in this month, and consumers 
with their immediate wants supplied were not eager 
buyers at the time; in June, however, the sales increased, 

but the use by fine spinners of Sakellarides for manu- 
facturing a coarser article, which would sell readily, 
commenced to affect the market. By the end of June, sales 
were very small, and the demand very limited; the former im- 
proved in July, though spinners still held supplies sutticient 
for some months to come. The conditions continued, with 
fair sales of West Indian Sea Island; and in August, though 
sales were effected at reduced prices, spinners were indiffer- 
ent buyers, and holders of Carolina cotton were pressing sales 
in competition with West Indian. Augustended witha fair busi- 
ness at the reduced prices, the bulk of it being at 14d. to 16d. 
In September, there were small sales at reduced prices, and 
buyers were waiting to see how the American Sea Island 
cotton market would open in the next month; besides, many 
Spinners were continuing to use various kinds of Egyptian 
cotton. Messrs. Wolstenholme and Holland’s reports showed 
that this condition persisted up to the end of the period 
under review. 

The following table gives the prices per tb. for Sea Island 
cotton in the Liverpool (Messrs. Wolstenholme and Holland) 
and Charleston (Messrs. H. W. Frost & Co.) markets during 
the season under review:— 

COTTON PRICES IN THE LIVERPOOL AND CHARLESTON 
MARKETS, 1911-12. 

Liverpool. Charleston, 

Date. General. St. Vincent. Date. Extra Fully Differ- 
1911. 1911. Fine. Fine. ence. 

d. d. d. d. d. 
Oct. 9 15-17 173-22 Oct. 7 — — = 
ye), alin dy 19 2 = — 

Nov. 6 16-18 --- » 2 — — — 
» 20 13-16 — Nov. 18 18 153 2 

Dec. 4 17-19 20 Dec: 28) 18 153 1 
» 8 — -- bs LGR E=20) 15-16 — 
7 2 30) 15-19 20 4, 30% 18 15-16 il 

1912. 1912, 
Jany.16 18-19 21 Jany.20 18 15 1 
Feb;.12 18-20 22-24 Feby.10 18 15-16 2-5 

» 26 17-23 22-25 a lias 15-16 1-5 
Mar. 12 18-20 20-23 Mar. 9 — — — 

an SR 1820 Os << 93m ee * cies 
April 3 19-224 24 Mch. 30 =* * — 
pm LEO 23 i) oes 15-16 2 
May 6 19-20 21-24 May 4 — — — 
» 20 — 22-224 , 18 17-18 16-164 — 

June 3 193-20 — June 1 163-172 153 233% 
» 17 20-21 22-30 at, LOM lie Ve 3-34 

July 2 20 30 » 2 — — -~ 
» 1b — 19-21 —_- — — — 
s 29) 21-22) 182 —- — — a 

Aug. 13 153-18 — —- — _ a 
» 26 . 14-16 — —- — — — 

Sept. 9 143-15} — — -— 
bvinosee iis = -_ yl pe is) 

The outside prices for stains, in Liverpool, were 7d 
and 12d. 

COTTON-GROWING IN SOUTH AFRICA. 
The following information regarding cotton-grow- 

ing in the Cape Province and Rhodesia is taken from 
The Board of Trade Journal for November 7 and 14, 
1912:— 

According to information received by H.M. Trade 
Commissioner for South Africa from the Commissioner of 
Customs and Excise at Pretoria, it is reported that several 
prominent Cape Town gentlemen have been making careful 
investigations as regards the possibility of the establishment 
of a cotton-growing industry in the Cape Province. A local 
firm have undertaken to furnish the necessary funds for the 
provision of seed and ginning machinery, and to guarantee 
farmers that they will buy from them, gin, pack, and put om 
the Manchester market, all cotton which can be grown during 
the coming season. 

The Rhodesia Agricultural Journal for October states 
that the experiments conducted this year in Rhodesia in 
connexion with the cultivation of cotton were extremely 
disappointing, resulting for the most part in total failure. 
This was mainly due to late planting and early frosts in May. 
In this respect the season was exceptional, but in any case it 
would appear that the localities best suited to cotton are at 
present too remote from railway communication, and too 
sparsely settled, for this crop to make much headway The 
question of the cost of production and the availability of 
sufficient cheap labour for picking still remains open to doubt, 
not only in Rhodesia, but in other parts of South Africa; and 
the expansion of the cotton-growing industry is consequently 
slow. 

* Private terms, 
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EDITORIAL NOTICES. 

Letters and matter for publication, as well as all 
specimens for naming, should be addressed to the 
Commissioner, Imperial Department of Agriculture, 
Barbados. 

All applications for copies of the ‘Agricultural 
News’ should be addressed to the Agents. and not to 
the Department. 

Local Agents: Messrs. Bowen & Sors, 
town, Barbados. London Agents: Messrs. Dulan & 
©o., 37, Soho Square, W. A complete list of Agents 
will be found on page 3 of the cover. 

Bridge- 

The Agricultural News: Price 1d. per number, 
. post free 2d. Annual subscription payable to Agents, 
2s. 2d. Post free, 4s. 4d. 

NOTES AND COMMENTS. 

Contents of Present Issue. 

The leading article in this number deals with 
subjects that were brought forward in the agricultural 
section of the recent meeting of the British Association 
at Dundee. The article provides a summary of several 
matters of interest to agriculturists in the West Indies. 

Page 4 contains an interesting account of a method 
of budding for the mango that is employed by the Agri- 
cultural Department of St. Lucia. 

On page 5 will be found an article of some 
importance that treats of the cultivation of conifers in 
the tropics. The employment of these trees may well 
be extended in tropical latitudes. 

The continuation of an article on the West Indian 
cotton-growing season, 1911-12, is given cn pages 6 and 
7, together with a review of the market and a summary 
of the prices obteined during the crop year, in Liver- 
pool and Charleston, 

The Insect Notes, on page 10, are concerned with 
the black witch or tick bird (Crotophaga ani). 

The same page contains the greater part of an 
article ou important experiments that are being 
conducted with Hevea brasiliensis in Ceylon. 

The papers in the recent Intermediate and Final 
Examinations for the Courses of reading of the 
Department are reviewed on page 13, 

Publications of the Imperial Department of 

Agriculture. 

Part 1 of Volume XIII of the West Zndian Bulle- 
tin, together with the Index and itle Page of Vol- 
ume XII, has jnst been issued. It contains the con- 
tinuation of the papers presented at the recent 
Agricultural Conference, the subjects dealt with being 
Cotton and Agricultural Education. 

The papers’ appearing under Cotton are: The 
R- sults of the Cultivation of Cotton in St. Vincent, by 
W. N Sands; The Cotton Industry in the Leeward 
Islands, by H. A. Temnany, B.Se.; The Cotton Industry 
in Barbados, by J. R. Bovell, 18.0, F.CS, FLS5 
Cotton Selection in Montserrat, The manner of Cross- 
Pollination of Cotton in Montserrat, and Sakellarides 
Cotton in Montserrat, by W. Robson; The Cotton Boll 
Weevil, and Notes on Certain Cotton Pests, by H. A. 
Ballou, M.Sc.: Outline of Manurial Experiments on 
Cotton in Tobago, by J. de Verteuil, F.C.S.; Cotton 
Experiments in British Guiana, by Professor J. B. 
Harrison, C.M.G., M.A., F.C. and F. A, Stockdale, 
M.A., F.LS. 

Under Agricultural Education there are included 
the following: Agricultural Education in Grenada with 
Special Reference to the Boys’ Secondary School, by. 
D. H. Jones, B.A.; The Need for Higher Agricultural 
Education in the West Indies, by Dr. A. Fredholm; 
A Lectureship in Tropical Agriculture, by S. Simpson, 
BSe, MRASE., N.D.A; Peasant Agriculture in 
Grenada: Suggestions for its Control and Improvement, 
by G. G. Auchinleck, BSc., F.C.S. 

The Annual Reports on the Agricultural Depart- 
ments in St. Lucia and Dominica have been issued. 
The form of these has been changed, chiefly by an 
alteration of the order of the matter, so as to bring 

into prominence the more interesting parts of the 
report; and a series of chief headings, classifying the 
subjects of the report into sections having a wide 
significance, has been introduced. Both of the reports 
are illustrated. 

The West Indian Bulletin, Vol. XIII, No. 1, is 
now on sale by the Agents for the publications of the 
Department, price 6d. post free Sd. 

It may be mentioned that the agency in Barbados 
for the sale of the publications of this Department has 
been transferred. from Messrs. Bowen and Sons to the 
Advocate Co. Ltd., Broad Street, Bridgetown, 

————nD> aa 

Some Recent Books on Cacao. 

Two books on cacao have recently been reviewed 
in Nature; the first is entitled Cocoa and Chocolate: 
Their Chemistry and Manufacture: the second is 
entitled Cocoa: Its Oultivation and Preparation. 
The former yolume, by R. Whymper, appears to deal 
mainly with the technique of manufacture, though 
a section is devoted to the botany and cultivation of 
the plant. In contradistinction to the comprehensive 
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and critical survey of the chemistry of cacao is the 
brevity of the section dealing with its cultivation. 
Nature points out the omission of certain important 
facts which may not be commonly known, even in the 
West Indies. lor instance, much of the Gold Coast 
‘cacao 1s marketed in an unfermented condition; and 
the fact that some manufacturers in the United 
Kingdom prefer unwashed cacao, alleging that it is of 
better flavour than the washed article,seems particularly 
noteworthy, as also does the suggestion that the 
practice of ‘claying’ easily degenerates into mere 
‘weighting’. 

The above volume is, of course, designed for the 
nse of manufacturers and chemists; the second book, 
by W. H. Johnson, meets the requirements of the 
planter, rather than those of the manufacturer. Owing 
to Mr. Johnson’s having acquired experience in the 
West Indies, the Gold Coast and Ceylon, his 
information is devoid of bias in favour of the practice 
of some particular area—a statement which cannot be 
said to apply to most text-books on cacao. Such 
matters as the selection of a site and the formation of 
a plantation are dealt with in such a way as to afford 
auseful guide in future planting. The preparation of 
cacao for the market, and especially such fundamental 
matters as fermentation, washing and ‘claying’ are very 
well discussed, and the work as a whole should prove 
particularly useful in places where cacao is the chief 
article of export. 

This volume is the second in the series of Imperial 
Institute Handbooks, prepared with special reference 
to the requirements of British West Africa. 

The first of these books is published at 15s. net, by 
J. and A. Churchill: the price of the second is 5s. net. 

DD ee 

Plant Respiration and Sudden Changes of 

Temperature. 

In the Bulletin of the Bureau of Agricultural 
tntelligence and of Plant Diseases, No. 9, 1912, an 
account is given of research work on the above subject 
recently conducted in France. It appears that the 
technique adopted in former experiments on the 

subject was open to criticism, the results of the differ- 
ent sets of experiments not being strictly compar- 
able. In the research under review, the investigator took 
seedlings of kidney bean (Phaseolus vulgaris) deprived 
-of the cotyledons and grown in distilled water, shoots of 
the broad bean (Viera Faba) and young leaves of rye 
‘(Secale cereale) which had previously been placed in 
a 10-per cent. saccharine solution. In each experiment 
he took only one group, in order to avoid the individual 

- differences always presented even by groups similar to 
each other. ‘The study of respiration was made by the 
method of confined air, subjecting the graduated test 
vessels in which the respiration took place successively 
for a given time (usually very short) to the different tem- 
peratures provided for in the experiment. At the end of 
each experimental phase the carbon dioxide in a remov- 
ed sample of air was measured, The results showed that 
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sudden variations in temperature do not give rise to any 
stimulus to respiration, and that between the respirat- 
ing activity corresponding to a given temperature and 
and that for a different temperature, the transition 
takes place gradually and comprises all the intermedi- 
ate respiratory activities between those of the extreme 
temperatures. 

OS 

Useful Fibre from Maize Stalks. 

A typical example of an investigation in which 
secondary results proved to be of primary importance 
is referred to in the Huperiment Station Record for 
September 1912. 

The object of the experiment was, in the first 
instance, to find out whether removing cobs from the 
corn stalk in the milk stage, instead of allowing them 
to mature, increased the sugar content of the stalk, as 
is supposed in the Stewart method for obtaining sugar 
from maize stalks. Negative results were obtained; 
but in the course of the experiments it was observed 
that when cobs were removed there was very little 
deposition of the hard siliceous matter which forms the 
outer coating of the maize stalk and thus prevents the 
use of the best fibrous matter when the cobs are 
allowed to ripen. 

Consequently the removal of cobs renders the 
whole stalk resolvable into pulp and cellulose of the 
finest quality for paper and for all the the higher uses 
for which cotton cellulose is now employed. 

> ee — 

The Importance of Naphthalene in Creasote. 

A somewhat remarkable discovery is referred to 
in the Haperivment Station Record, for September 
1912, in connexion with the quantity and quality of 
creasote found in two treated piles after long service. 

It appears that about thirty years ago two wooden 
piles—records of the method of treatment are not 
available—were employed for some purpose in the 
teredo-infected waters of the Gulf of Mexico. A recent 
examination has shown that one of the piles is per- 
fectly sound, whereas the other has been attacked, 
particularly at the water line. 

Chemical analyses have demonstrated that the crea- 
sote in the perfectly preserved pile originally contained 
at least 40 per cent. of naphthalene fractions, a large 
portion of which have remained in the wood. The 
creasote in the less perfectly preserved pile contained 
little or no naphthalene. 

Since naphthalene is a solid hydrocarbon which, 
according to recent work by J. M. Weiss, possesses a low 
antiseptic value, it would seem probable that the physi- 
cal properties of this compound were to some extent 
responsible for the differences in the condition of the 
creasoted piles. Paraffin is another solid hydrocarbon, 
and although it possesses no antiseptic properties at 
all, it is able to prevent the decomposition of healthy 
tissue embedded in it. 
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INSECT NOTES. 

THE BLACK WITCH OR TICK BIRD. 

The black witch (Crotophaga ani) is an insect-eating 
bird occurring from South America to the Southern United 
States, throughout the Antilles, with the exception, however, 
that it is not seen in the islands of Montserrat, Antigua, 
St. Kitts and Nevis, in the British West Indies. Its occur- 
rence in Dominica dates back only a very few years. 

This bird is known by a number of common names, 
among which are the following: ani, black parrot, savannah 
blackbird, tick bird, black witch, keel bill, and (in St. Lucia) 
merle corbeau. 

The black witch is generally conceded to be a most 
useful bird on account of its insect-eating habits; its food 
‘includes many pests, and certain insects which are not gener- 
ally eaten by birds. In Jamaica, the black witch has been 
obseryed eating stink bugs* and cotton stainers: these are 
snot often used as food by birds, on account of characteristic 
offensive odours possessed by them. Ticks also form part of 
“the food of the black witch, and on account of its tick-feeding 
‘habits it is called the tick bird in certain localities. As an 
‘enemy of the insect pests of cotton, also, this bird is very 
useful. 

As in the case of all insectivorous birds, however, this 
one captures and devours beneficial insects, such as lady- 
birds and wasps, and it is probable that any beneficial as 
-well as injurious insects are eaten as opportunity offers. In 
-addition to ticks and insects, seeds and berries are also eaten. 

The question has recently been raised as to whether 
sa useful purpose would be served by the introduction of the 
black witch into the island of Antigua. It would seem at 
first sight that the introduction of a bird whose feeding 
habits are known to be so useful could produce only beneficial 
results, but so many instances are known where the 
‘introduction of a species of bird or animal into a new locality 
‘has produced conditions other than those which were sought, 
that it is best carefully to consider whether there is another 
aspect of the question. 

The habit of destroying ticks, stinking plant bugs and 
cotton stainers is one which entitles its possessor to 
recognition, but the fact that beneficial insects are also 
destroyed should be taken into account. There seems to be 
no records of definite observations which would lead to the 
forming of a conclusion as to the actual value of the black 
witch in the Lesser Antilles and the possibilities of its 
becoming a nuisance or even a pest in later years. 
Predaceous beetles (lady-birds) and wasps (Jack Spaniards) 
exert a considerable influence on the natural control of many 
insect pests, and the destruction of these forms of insect life 
might result in the increase of certain pests, especially the 
scale insects, which would not themselves be attacked by such 
a bird as the black witch. 

It would be useful if planters and others who possess 
knowledge based on observation and experience in those 
localities where the black witch is well established, were to 
record their opinions in this connexion, in order that the 
matter may be carefully considered before definite recommenda- 
tions are made; and any information on this subject would 
be welcomed if forwarded to the Head Office of this Depart- 
ment direct, or through the Agricultural Officers in the islands. 

*These belong to the family Pentatomidae, which includes 
the typical plant bugs of which Nezara viridula and Edessa 
meditabunda ave good examples in the Lesser Antilles. The 
members of this family possess a disagreeable odour, 

EXPERIMENTS WITH HEVEA IN CEYLON. 

Bulletin No. 1, of the Department of Agriculture, 
Ceylon, issued in September last, describes experiments om. 
the tapping of Hevea rubber trees. These experiments have- 
been in progress for nearly four years, and Part III of the 
investigation described in the publication under review, deals 
with the effect of different intervals between successive 
tappings. Seven rows of ten trees each were selected; the- 
trees were approximately twenty-five years old aud had not 
been tapped previously for some years. In the experiment 
the trees were all treated alike, except that each row was 
tapped at a different interval of time. ‘The average intervals 
between successive tappings expressed in days, were as 
follows: during 1909-10—1-4, 26, 40, 5:2, 67, 7:9, 9:1- 
during 1911—0, 2,6, 3:7, 4,9, 6°2, 7:4, 89, for each of the- 
seven rows respectively. 

The system of tapping is described as follows: ‘The bark 
to a height of six feet was divided into four equal areas, each 
extending half-way round the tree. Each area was occupied 
by three V-shaped cuts. The four areas were tapped in 
succession—first the lower half of one side followed by the- 
two upper areas in the same order.’ 

As regards the method of tapping, an interesting point. 
was the change from paring and pricking to paring only, made 
in the middle of the experiments. All experiments of 
a similar nature in Ceylon have pointed to the superiority of 
the method of paring over that of combined paring and prick- 
ing; and in the present experiments the trees showed signs of 
injury up to the time of change of method which was believed: 
to have been occasioned partly by the method employed. 

In the statement of results several important points are 
brought to light. All the tables show that an increased yield 
is obtained from trees tapped at longer intervals, an increase 
which becomes apparent after tapping has been continued 
steadily for a considerable time. Row IIL. which gave the- 
largest yield from the first area tapped, did not maintain its 
high position as regards the tapping of the second and third 
areas, even when allowance was made for a loss of a tree. 
The largest total yield from the first area tapped was given 
by row IIL, and the largest yield per tapping, by row VI. 
A fairer basis of comparison is afforded, however, by taking 
the yield per inch of cireumference. It is then found that in 
the case of area I there is an increase from row I up to row 
III and thence a falling off up to row VII., whereas the 
second area gave a steady increase up to row V. 

As regards the yield of dry rubber the annual amount 
varied for 1:2 lb. with tapping at an interval of 9 days to 
2°85 tb. with tapping at an interval of 1:4 day. These yields 
are, of course, extremely small considering the age of the 
trees and the cause is supposed to be the close distance of 
planting. 

Proceeding to the subject of overtapping, the complicated 
nature of the physiological effect of paring is pointed out and 
it is stated that even in the case of the most vigorous trees, 
the period allowed for the first renewal should not be reduced 
below four years. The important point however, is that light 
tapping steadily continued at intervals of from five to nine 
days, causes trees, although old and very closely planted, 
to give a greatly increased yield per tapping. 

The bulletin under review concludes with the following 
summary:— 

(1) When Hevea rubber trees were tapped at different 
intervals on the system here described, the yield per tapping 
increased with the increase of interval up to an interval of 
about a week between successive tappings. 
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(2) The yield for a given period was greatest at first 
from the trees tapped at frequent intervals. The relative 
yield from the trees tapped at longer intervals gradually 
increased until after three and a half years’ continuous tapping, 
the yield from trees tapped once a week, may, at a particular 
season, become as great as or greater than that from trees 
tapped at any shorter interval. 

(3) This conclusion is at present confined to the case of 
a particular plantation of trees upwards of twenty years old 
planted at a distance of only twelve by twelve feet.’ 

EXPORT TRADE OF ST. LUCIA, 1911-12. 
The St. Lucia Gazette for October 26, 1912, contained 

the Annual Report of the Treasurer for the year 1911-12. 
This shows that the total exports from the island 

amounted during 1911 to £273,111, or £45,480 less than 
the imports and £34,156 less than the exports in 1910, 

Of the produce of the island, by far the largest amount 
went to the United Kingdom, its value being £65,440; the 
mext largest importing country was France with a value of 
£31,719, followed by Canada and the British West Indies 
with £9,678 and £2,780, respectively. The exports other 
than island produce were naturally composed of bunker coal, 
with a value of £152,951. 

The following table gives the exports of the produce of 
the island, with the declared values; for 1910 and 1911:— 

1910. 1911. 
Quantity. Value, £. Quantity. Value, £. 

“Cacao (Ib.) 1,637,400 40,935 2,073,600 46,656 
Sugar, usine (tons) 5,199 64,987 4,288 52,535 

;, muscovado tons 76 760 172 1,555 
Logwood (tons) 4163 936 2,638 5,276 
Molasses (gals. ) 95,220 1,914 74,306 1,400 
tum (gals.) 4,632 391 12,410 1,034 

~Cotton (Ib.) 17,770 ~=—-:1,301 3,917 275 
Honey (pkgs.) 229 402 343 SAT 
Limes, green (pkgs. ) 35 13 234 129 
Lime juice (pkgs. ) 70 319 49 148 
Birewood (cords) 1,364 682 1,115 557 
Hides and skins (pkgs) 161 926 151 820 

-Coco-nuts (number), 6,750 119 19,750 110 
Pimento sticks (No.) 13,175 545 14,103 428 
Fresh fruit | 20,000) 36.000 
number) and ao a SA tee \ a. 
sanangoes (pkga.) | 1,408 / 521 912 503 

Various, unspecified 1,551 —— 1,735 

No statistical records have so far been kept of the 
exports of ships’ stores, so that these are not included in the 
above figures. 

It is pointed out in the report that a great disparity 
appears between the value of imports and exports; the differ- 
ence, when the imports and exports of bunker coal are 
deducted, amount to £51,606, and the similar disparity in 
1910 was £54,945, The report goes on to say: ‘As a balance 
must be looked for, the difference may be taken to represent 
the exports as ships’ stores, and other proceeds of the coal 
and shipping business, and the earnings brought into the 
Colony of St. Lucians working abroad.’ 

There was a considerable excess in the cacao exports 
over those of the previous year; whilst there was a decrease 
an the output of sugar. ‘The cacao industry has shown 
greater development during recent years, so that there has 
been an increase of 25 per cent. of the exports of five years 
ago. A short sugar crop caused a fall from 5,199 tons in 
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1910 to 4,288 tons in 1911. The possession of good factories 
and the prospects of closer trade relations with Canada are 
considered to establish the sugar industry of the island on 
a firm basis. 

As has been pointed out befcre in this jonrnal, lime 
cultivation has been taken up energetically in St. Lucia, and 
promises to make a material addition to the exports in the 
near future. 

A considerable output of logwood and pimento was 
caused by the receipt of good offers. The small cultivation 
of cotton continues to decline. 

‘On the whole the agricultural prospects are good and 
the present position of the Colony is one of progress.’ 

THE GERMINATION ENERGY OF SEEDS. 

The abstract printed below is taken from the 
Bulletin of the Bureau of Agricultural Intelligence 
and of Plant Diseases for July 1912. The original 
paper appeared in Le Stazioni Sperimentali Italiane, 
Modena, Vol. XIV, p. 302:— 

The valuation of the germination energy based on the 
number of seeds which sprout within an empirically fixed 
lapse of time cannot (owing to the irregular course of the 
germination curve for seeds of the same or of distinct 
varieties) give a clear idea as to the value in this respect of 
a parcel of seed. 

It often happens that a high germination capacity is 
accompanied by low germination energy and that the answers 
furnished by different laboratories to the same questions 
differ so widely as to give rise to complaints on the part of the 
purchasers of seeds. In order to avoid this inconvenience the 
Author agreeing with H. Pieper (cf. Keimversuche mit 
Grassiimereien: Dissert. Jena, 1909) proposes that germination 
energy be determined not on the basis of the percentage of 
seeds which sprout within a determined time, but on the mean 
time required for germination, and that it be designated by 
a number which represents its value exactly. 

Supposing for instance that a sample on being tested 
for germinability had given the following results:— 

After 5 days 15 seeds germinated 

” 4 9 50 ” > 

” 5 ” 20 33) ” 

” 8 ” 8 ” ” 

) 10 ” 2 ” ” 

95 

Then adding together the respective products of these 
figures viz. 3x 15+4x50+5x204+8x8+10x2=429;and 
dividing this sum by the total number of sprouted seeds, 
42. =4°5 is obtained. Then the results of the germination 
would be stated as follows: — 

95 per cent, 
4°5 days. 

Germination capacity 
Mean germination time 

With these two figures the seed is sufficiently charac- 
terized as regards its germination capacity. The difficulty of 
choosing a.convenient term for expressing germination energy 
is avoided, as well as all those discrepancies among the 
results given by various laboratories, and which with the 
methods actually followed are almost inevitable. 

The author gives the results of numerous experiments 
made with the object of determining the mean average time 
required by the seeds of the most important crops, 
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It is announced that the success of the Textile Exhibi- 
tion held recently at Soerabaia, Java, has led to the decision 
to hold a rubber exhibition at Batavia in the year 1914. 
This will include everything connected with raw rubber, both 
wild and plantation, and similar products such as balata, 
jelutong and gutta. 

Among the exports of Peru during the year 1910-11 
there were included: cocaine value £60,287, rubber (wild) 
978,540 kilos. value £546,565, rubber (Sernamby de Jebe), 
703,112 kilos. value £207,809, rubber (Caucho), 135,810 
kilos, value £42,405, rubber (Sernamby de Caucho) 
1,236,105 kilos. 

A table given in the Proceedings of the Agricultural 
Society of Trinidad and Tobago for November 1912 shows 
that the total export of cacao faom the island during that 
month was 329,730 tb. The amount shipped previously was 
40,143,025 tb., making a total for the first eleven months of 
1911 of 40,472,755 tb. 

The bulletin of the South African Department of Cus- 
toms and Excise for September estimates that, on account of 
drought, the total output of sngar in Natal for 1912 will not 
exceed 100,000 tons. As there is a gradual increase in 
production, the consumption in South Africa will shortly be 
supplied, and Natal will have to become a sugar-exporting 
country. 

With relation to the influence of molasses on soils, it is 
of interest that a paper in the Journal of Industrial and 
Lingineering Chemistry, 1912, p. 272, describes work which 
showed that when sugar and molasses were added to sewage 
filter beds nitrification was checked. The addition was some- 
what useful, however, in that it partly cleared the beds of 
organic matter. 

In the Dominica Gazette for December 6, 1912, it is 
shown by means of a table that the citrus exports from the 
island for the first eleven months of last year were as follows: 
citrate of lime 3,222 cwt., écuelled lime oil 979 gallons, 
distilled lime oil 3,862 gallons, orange oil, 80 gallons, limes 
54,288 barrels and 3,057 boxes, oranges 1,348 barrels and 
2,434 boxes, concentrated lime juice 127,661 gallons, raw 
lime juice 492,331 gallons, 
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A report published by the Barbados Education Board, 
in the Official Gazette for November 18, 1912, states that, as 
regards the subject in the curriculum for pupil teachers 
described as Science, the results of the recent examinations 
show that, as usual, very little time seems to have been 
devoted to the subject. The reason for this is adduced that 
the science paper is optional. 

The Uganda Oficial Gazette for October 31, 1912, gives 
notice that all plants, seeds, bulbs, ete, consigned to the 

Uganda Government Entomologist for examination and fumi- 
gation will, in the absence of any arrangements for their 
clearance through the Customs, transportation and reship- 
ment, be handed over to an agent for the purpose, and that 
all charges incurred in this way must be paid by the importer. 

The Annual Report of the Director of “Agriculture, 
Cyprus, for 1211-12, states that the area sown with cotton 
by private growers in the island has increased largely during 
the past two years. In one district a grower has imported 
a considerable quantity of Egyptian seed which he has dis- 
posed of readily to other growers. This proprietor claims 
that his yield of lint on seed cotton has been 33 por cent. 
The advice is given that earlier planting of cotton is required 
in the island. 

The Experiment Station Record for July 1912 gives an 
abstract of work showing the effect of ether and carbon bisul- 
phide applied to soil in which plants were growing. Ether 
caused a greater total yield as well asa higher amount of 
combined nitrogen in the plants, immediately afterwards; but 
in the second crop both these quantities were smaller, and 
sometimes less than in the controls. It seems to be shown 
that both these substances act in stimulating the growth of 
the plant, rather than that they possess any influence on the 
nitrifying and denitrifying organisms in the soil. 

A report by the Acting British Council at Casablanca, 
Morocco, states that the linseed crop of the Province of 
Showia will be short, but that the quality will be good. At 
Mazagan it is reported by the British Vice-Consul that about 
4,400 tons of this crop, value £66,000, has been shipped 
already from this port, and that about 600 tons were waiting 
for export. The Board of Trade Journal for October 31, 
1912, from which these details are extracted, states that 
H.M. Vice-Consul at Saffi in the same country, reports that 
there will be a small crop of linseed of good quality this 
year, and that the cultivation of linseed in this district is 
diminishing. 

Information regarding tomato seed oil has appeared in 
the Agricultural News, It seems, now, that the oil has just 
appeared on the market. According to the Chamber of 
Commerce Journal for November 1912, L’ Agriculture Com- 
merciale states that the oil comes chiefly from Italy, where 
in the Province of Parma alone, 600 tons of a semisiccative 
oil have been manufactured from the seeds of about 
84,000 tons of tomatoes. The fresh fruit contains 11 per cent. 
of seed. Inthe dried residue from preserved manufacture 
the percentage of seed is about 66, and this residue when 
extracted with carbon bisulphide gives about 12 per cent. 
of oil. The tomato oil cake can be used for manure. Oil is 
also obtained from the seeds that are separated by fans from 
the skin, and this amounts to about 16 per cent. 
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STUDENTS’ CORNER, 

AGRICULTURAL EXAMINATIONS. 

It is intended to review in this article the answers to 
the questions in the recent Intermediate and Final Examin- 
ations held in connexion with the Reading Courses of this 
Department. A similar review for the Preliminary Examin- 
ation appeared in No. 276 of the Agricultural News, dated 
November 23, 1912. 

Dealing first with the General Agricultural Science 
paper in the intermediate stage, which was reproduced in the 
number of the Agricultural News mentioned above, thé 
first question, relating to the methods, and benefit to the 
soil, of tillage, educed some very fair answers; though there 
was weakness in the knowledge of the effects of tillage on 
the useful micro-organisms in the soil. No good answers to 
the second question were received; they all, or nearly all, 
failed to give attention to the very important action of the 
Azotobacter group of bacteria in forming a natural means of 
fixing nitrogen from the air in the soil, and thus making it 
available for plants—indirectly. The artificial means of 
making atmospheric nitrogen available for plants are concerned 
with the manufacture of such substances as nitrolim (calcium 
cyanamide) and nitrate of lime; more definite details should be 
known regarding the way in which these are made: the sub- 
ject has received particular attention from time to time, in 
this journal. Some good answers were received to question 3. 
Question 4 was answered fairly, but in no case where it was 
attempted did candidates supply diagrams that approached 
the adequacy that is necessary in all such descriptions; more 
should be known concerning the ways in which the different 
parts of a stem are suited specially to do the work that is 
required of them. In most cases the answers to question 5 
were almost complete; though the importance of rotation in 
regard to the nitrogen content of the soil needs greater 
emphasis. Question 6 was generally answered in such a way 
as to indicate that only very hazy ideas are, for the greater 
part, possessed by candidates as to the sources of the common 
artificial manures. Good replies were received to the first 
part of number 7; a large amount-of latitude was per- 
mitted in the way of dealing with the second part, and 
students are referred to Fream’s Elements of Agriculture, 
seventh edition, pp. 2-5, for a good answer. What 
has been said regarding diagrams, in question 4, refers 
to question 8. In answering such questions as number 9, 
careful attention should be paid to the effect of waterlogging 
in soils, on the bacteria that are harmful, as well as on those 
that are beneficial, from an agricultural point of view. 
Question 10 was rarely answered at all well; the information 
required is supplied usefully in the work just mentioned, 
beginning at page 349, although in answering the question 
it was sufficient to mention, instead of describing, the uses of 
the various soft parts of an animal. The question on insects 
(number 11) received answers better than have been given 
usually to this kind, and they made it appear that the issue 
of Insect Pests of the Lesser Antilles has enabled pupils to 
carry out their observations on insects. in a much more 
detailed and efficient manner. The last question in the 
paper received poor attention, and students will be well 
advised to pay more attention to plant diseases. 

In the special crop subjects of the intermediate stage, 
some very good answers were submitted in all the divisions 
of the paper. Sugar Industry—General showed weakness 

regarding the manuring of sugar-cane, sugar-cane nurse 
eries, the classification of canes, the manner of production 
of ratoons (see West Indian Bulletin, Vol. X, p. 117), and 
the profitable extent of ratooning. Some of the best answers 
were given to question 2. Weaknesses in the Cacao section 
were mainly shown respecting die-back of cacao, the manur- 
ing of cacao, the general, seasonal work on a cacao estate and 
varieties of cacao, It seemed, in connexion with question 5, 
that itis not well understood that the term ‘crop season’ 
should be taken to include all the time and activities that are 
required for the complete production of a crop, including the 
preliminary preparations before that crop commences to 
appear; it is not restricted to the time of harvesting, or pick- 
ing. Asregards Limes, more attention is required respecting 
insect pests, lime nurseries, the packing and marketing of 
lime products, and the testing of lime juice. There was 
a general good knowledge of the manufacture of lime products 
and by-products. In the last section of this paper —Cotton— 
more practice is still wanted in the examination of samples of 
seed cotton; the results should be tabulated properly, and any- 
thing like guesswork (unless it is stated distinctly that 
a mere estimate has been made) should be carefully avoided. 
Other weaknesses related to the manurial treatment of cotton 
(the results of practical observation—not what is read in 
books, only—are required), the by-products from cotton grow- 
ing, and the action of the Sea Island cotton gin. Regarding 
the last, the student should examine carefully a gin of the 
kind, and obtain an explanation of its action from one who is 
familiar with its working; he will be helped by reference to 
Pamphlet No. 60 of the Department Series. 

There was only one candidate in the Final I’xamination 
so that, with papers giving so great a choice of subjects there 
is little scope for reviewing the questions in the light of the 
answers given to them. It may be said that it is especially 
important in this stage (as well as in the intermediate) that 
candidates should bring their practical experience to bear 
upon their answers te the questions, to as great an extent as 
is possible. A very wide discretion is exercised in examin- 
ing the answers, and in the case of both the stages mantioned, 
these are considered very particularly in relation to the 
results of, and reports on, the oral examinations. The result 
has been that it is often found that the want of ability to 
express themselves, in both intermediate and final candidates, 
has sometimes prevented them from doing themselves justice 
in the written tests, and reference to the reports of the oral 
examiners has enabled the examiners at the Head Office to 
find that the candidate actually knew much more about 
certain subjects than he was able to express readily in 
writing. Practice in answering questions in an explicit and 
orderly way is of the greatest importance—not only in con- 
nexion with examinations, but in a much broader way, for 
the purposes of ordinary life and work. 

In the Bulletin of Entomological Research, for Novem- 
ber 1912, appears a paper entitled ‘Some Observations on the 
Bionomics and Breeding-places of Anopheles in Saint Lucia, 
British West Indies, by Lucius’ Niclolls, B A., M.B, B.C. 
(Cantab.), Government Bacteriologist in that Presidency. 
The observations concern two common local species of malaria- 
carrying mosquitos, Axopheles argyrotarsis and A, albimanus, 
The paper is well illustrated with drawings and photographs 
and the conclusions arrived at are logical and practical, and 
the whole paper constitutes a valuable addition to preventive 
medicine in the Tropics. It will receive further attention, at 
greater length, in this journal. 
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FUNGUS NOTES. 

A NEW GROUP OF FUNGI ON 

INSECTS, 

In the Annals of Botany, Vol. XXV, No. XCIX, p. 842, 
there appears an interesting note by Petch entitled Note on 
the Biology of the Genus Septobasidium. ‘The writer points 
out that in this genus are included a fairly well defined 
group of Basidiomycetous fungi formerly classified under the 
genera Thelephora, Corticium and others related to these. 
The members of the group occur mainly in tropical countries 
and are found as a rule encrusting the living branches and 
leaves of plants up to a height of 10 feet or more from the 
ground’ The variously-coloured sheets of fungus often cover 
these parts for a distance of several feet, but they never kill 
them or cause any noticeable injury. The question therefore 
that naturally arises is upon what do these fungi live, since 
they do not appear to be parasitic on the plants on which 
they grow. 

From an examination of along series of specimens, Petch 
concludes that they are parasitic on scale insects, not, as in 
the case of the well-known local forms, on individuals, but 
upon whole colonies. This fact is of considerable interest 
from a local point of view, because at least two species of 
the genus Septobasidium occur fairly commonly in these 
islands. The first is one described under the name Thelo- 
phora pedicellata, in the Agricultural News, Vol, IX, p. 286. 
It is very common on lime trees in St. Lucia and forms violet- 
grey, waxy patches on their branches; the patches are often of 
considerable extent. In the description referred to it is 
stated that the presence of the fungus is often associated 
with the death of the parts affected; but it is also true that 
very frequently, as recent examinations have shown, the 
fungus may be present in large quantities without causing 
any apparent injury. he association of this fungus with 
scale insects that looked healthy is also recorded in the same 
place, but almost certainly the presence under the older parts 
of the fungus of numerous dead insects was overlooked. It 
appears, therefore, that this fungus which is so universal in 
the island mentioned is not harmful but useful; and that when 
the parts of the trees upon which it is growing die, their 
death is due to some other cause, very possibly the harmful 
effect of the scale insects brought about before the fungus 
has had time to overcome them. Another species, almost 
certainly belonging to the same genus and having probably 
the same parasitic habit on scale insects, forms dark-brown 
sheets also on lime trees and covers colonies of scale insects in 
the same way as that first mentioned. It has been found in 
Antigua and Dominica, but has not yet been identified. It 
seems quite possible that one or two other species of the 
same kind may exist in the West Indies, 

SCALE 

A MBANS TO PREVENT CROSS-POLLIN- 

ATION IN COTTON EXPERIMENTS. 

This is described in the Annual Report of the 
American Breeders Association, Vols. VII and VIII, 
lately received. It was devised after the trial of several 
methods, including the use of the paper bag, in work 
to obtain strains of cotton resistant to wilt disease 
(Fusarium). It may be said that somewhat similar 
methods using lengths of worsted in place of the 
copper wire have been employed by the Imperial 
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Department of Agriculture, and that it has been 
suggested by this Department to use small rubber 
bands in the same way. 

The method finally adopted consists in winding the 
flower bud loosely with very fine flexible copper wire. The 
Operation is performed when the flower has attained nearly 
full size but before it has begun to open at the tip. The 
wire used was No. 26 soft copper, which comes in 260-foot 
rolls costing about 20c. It can readily be cut into desired 
lengths of 6 to 8 inches with a pair of small scissors. The 
flower bud is held very carefully in the left hand, the bracts 
of the involucre being turned back with the thumb and 
finger, while one end of the wire is very lightly hooked 
through the corrolla at the thickened portion near the base 
just enough to hold it, extreme care being taken not to go 
too deep and thus injure the interior flower parts. The end 
of the wire thus inserted is allowed to protrude about 
}-inch and is then turned over with the finger. This part 
of the operation must be done very carefully to ayoid tearing 
the delicate corolla. With the finger still on the end of the 
wire the remainder is loosely wound spirally around the 
flower from base to tip, the spirals at the base being }- to 
g-inch apart and gradually becoming closer and smaller 
toward the tip until the spiral is closed just above the top 
of the bud. 

As the cotton flower increases in length very rapidly 
during the last twenty-four hours before it opens, the buds 
are not in the best condition to work with until five or six 
o'clock of the evening before the day on which they are to 
open. The work must therefore be doue after 5 p.m., and 
before 8 a.m. of the following day, since by this time on the 
morning of a sunny day in July or August the tips of the 
flowers begin to open sufticiently to allow small insects to 
enter. Bees have been seen forcing flowers open before this 
time in the morning, and entering to obtain honey. 

There is sufficient elasticity to the coiled pliable copper 
wire to permit the normal development of the flower parts, 
but in no case has a wired flower been seen to open to allow 
an insect to enter. In fact, the slight growth that takes 
place after the flowers are wired forces the tip of the corolla 
into the end of the closed spiral and effectively seals it to 
the entrance of even the smallest insects, 

After one gets the knack of the operation it can be 
done very rapidly and with little or no injury to the flowers. 
First the field is gone over and the best plants are selected 
and tagged conspicuously with white or bright-coloured 
cloths so that they may be readily seen, and then from day 
to day the flowers are wired and tagged as they reach the 
right stage of development. 

The conditions under which the work was done render 
the results in percentage of blooms finally harvested not at 
all comparable with results secured «lsewhere where no 
disease factor is present. In the first place, it is not possible 
as early as July or the fore part of August, the time when 
inbreeding must be done, to determine which plants will 
later succumb to the wilt disease, since many plants, appar- 
ently in full vigour in late July, are entirely dead by 
September. Furthermore, neither the size of boll nor the 
length of lint can be determined at this time, as no bolls are 
matured. It is therefore necessary to select a large number 
of what then appear to be the most vigorous, productive, 
wilt-resistant and otherwise desirable plants and make a very 
much larger number of inbreeds that are eventually desired. 
Hence the necessity for a rapid method 

In 1910, 1,377 blossoms on 170 plants were inbred by 
the copper-wire method. After taking into account the con- 
siderable number of selected plants that were later killed or 
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stunted by the wilt, and all the inbred bolls on each of these 
plants, sometimes as many asa dozen, the even larger 
uumber of plants eventually discarded because of too small 
bolls or too short lint, the final harvest of 357 bolls was 
made from 105 plants. In other words, 26 per cent. of the 
original number of flowers wired produced bolls, which were 
harvested. But sixty-five plants were disearded altogether, 
and estimating the number of wired flowers on each of these 
to be equal to those on the plants saved, there were 853 
flowers wired on the 105 plants finally saved, and 357 of 
these, or 42 per cent. produced bolls. No record was kept 
of the total number of bolls which finally matured on wilted 
and discarded plants. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES IN THE LONDON 

MARKET. 

The month of November began with a restricted busi- 
ness and a certain amount of depression, in view of the 
possibilities of the war in the Balkan States affecting 
indirectly products other than those of the countries actually 
engaged in hostilities. In the middle of the month trade 
was marked by a very slow demand for drugs, many of 
which continue to advance in price, such as glycerine, cocaine, 
eucalyptus oil, menthol, kola, nutmeg oil, and others. Towards 
the end of November there was a better tone and more 
activity. 

In West Indian produce nothing calls for special 
mention except the continued scarcity of kola, and the con- 
sequent advance in prices. 

GINGER. 

At the first Spice Auction on the 6th, the offerings were 
400 bags of Cochin, 51 of which sold without reserve at 28s. 
to 28s. 6d. for washed rough wormy; 40 bags of Japan were 
also disposed of without reserve at 24s. 6d. to 25s. for limed. 
On the 13th as many as 636 packages of Cochin and Calicut 
were offered, and all bought in at the following rates: A cut 
75s., B cut 77s. 6d., C cut 55s. and D rough 35s. Washed 
Cochin were also held at 36s. to 40s. Seme 69 bags of limed 
Japan, were further bought in at 27s. A week later, namely 
on the 20th, the offerings consisted of 47 bags of Jamaica and 
215 bags of Cochin, the former being bought in at 52s. per 
ewt. for dull small washed, and the latter at 37s. for washed 
rough. At the last auction on the 27th some 69 bags of 
limed Japanese were disposed of without reserve at 22s. 6d. 
to 23s. Four hundred and seventy bags of Cochin and 
Calicut were brought forward and reserved at 37s. for 
washed rough, 28s. for wormy, and rough brown Calicut at 
42s. 6d. 

NUTMEGS, MACE, PIMENTO, AND ARROWROOT. 

There has been a steady demand for nutmegs through- 
out the month At the first spice auction on the 6th, 797 
packages of West Indian were offered, and nearly all were 
disposed of at the following rates, 57’s to 68’s 74d. to 94d., 
70’s to 78’s 64d. to 74d., 94’s to 104’s, 53d. to 7d., 117’s to 
126’s 53d. to 64d, 142’s to 150’s 53d to 6d. On the 19th 
293 packages of West Indian were |rought forward and 
sold at }d. to 3d. per tb. decline. At this auction 94 
packages of Java were also offered and sold. At the last sale 
on the 27th 292 packages of West Indian were offered and 
sold at somewhat easier rates. For mace there has been 

a steady demand throughout the month, At the first spice 
auction 197 packages West Indian were offered, and all but 
one sold at 2s. 1d. to 2s. 5d., broken fetching 1s 8d. to 2s. 1d. 
per lb. A week later there was no West Indian offered, but 18 
cases of Java were sold at 2s. 4d. per Ib., for fair pale and 
reddish; on the 20th the offerings were 31 packages of West 
Indian and 14 of Java: 20 of the former were disposed of at 
2s. 1d. to 2s 2d. for fair red, part broken, and ls. 10d. to 
2s. ld. for broken. The 14 cases of Java fetched 2s. 2d. 
per Ib. for small early and 2s. 6d. for bold flat red. At 
the last sale on the 27th 62 packages of West Indian were 
brought forward and disposed of at the following rates: 
fine bold pale at 2s. 9d., reddish and pale 2s. 2d. to 2s. 3d., 
fair reddish 2s. 1d, to 2s. to 2d., broken and pickings 1s 9d. 
to 2s. per Ib. Of pimento 33 bags were offered at auction on 
the 15th, and 13 sold at 24d. per Ib, On the 20th 90 bags 
were sold without reserve at 2}d., one lot fetching only 
23d per tb. At the last sale on the 27th, 162 bags were 
offered and bought in at 2d. per Ib. On the 20th 20 cases 
of Natal arrowroot were brought forward, tive of which were 
sold at 9d per hb. 

SARSAPARILLA. 

This article has not occupied a large share of attention 
during the month. At the drug auction on the J4th the 
offerings were 16 bales of Grey Jamaica and 5 bales of 
Native Jamaica; only 6 bales of the former were sold, 
ls, 10d. per tb. being paid for fair fibrous; none of the native 
Jamaica was disposed of 1s, 2d. being the price asked for it. 
At auction on the 27th 16 bales of Grey Jamaica, 23 of 
Native Jamaica, and 3 of Lima Jamaica were offered; of 
the former only 3 bales were disposed of, and of the 
second 5 bales and third 3 bales. 1s. 7d. to Is. 8d. 
was paid for part rough to fair fibrous Grey Jamaica, while 
Native Jamaica sold at ls. 1d. to ls. 2d. for fair red: 104d. 
for dull red, and 6d. for inferior yellow and grey mixed 
For 3 bales of Lima Jamaica, part chumpy to fair ls. 6d. 
to ls. 7d per Ib. was paid. 

KOLA, LIME OIL, LIME JUICE AND TAMARINDS, 

At the drug auction on the 14th kola was represented 
by 32 packages, one of which a single bag of Dominica 
halves, fetched 4?d. per lb.; the other 31 packages realized 
from 4$d. to 5d. per tb. for fair dried Jamaica halves and 
whole nuts; 4$d. was also paid for some mouldy and part 
wormy. In the last week 31 bags of West Indian were 
brought forward, 17 of which were sold, fair dried halves and 
whole seeds fetching 4}d. to 5d. and mouldy 4}d. Of lime 
oil it was announced at auction on the 20th that several 
shipments had arrived from Dominica consisting of about 86 
cases; ls. 3d. per Ib. was the price at which fair West Indian 
was offered. A week later 7 cases of white distilled were 
sold at Is. 2d. per tb.; hand-pressed was bought in at 7s. 3d. 
Of 12 packages of brown West Indian lime juice brought 
forward on the 27th of the month, two were sold at 8d. 
per gallon. With a fair demand for Tamarinds, fair West 
Indian were quoted at 12s. 6d. per ewt. in bond. 

In connexion with the subject of the supply of Buchu leaves 
(Barosma spp. described on p. 362 of the Agricultural News 
November 9th last, it may be of some interest to say that for 
the demand during the month of November has shown 
a slight falling off, with a consequent reduction in the prices 
obtained. Of 47 packages offered at the drug auction on 
the 28th November only three were sold, round green leaf 

of fair quality being bought at 6s. 6d. per Ib. One bale of 
good long green, which was reported to be exceedingly 
scarce, was sold at 5s. per lb. 
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Barbados.—Messrs, James A. Lyncnw & Co., Ltd., 

London.—‘Tur 

MARKEE REPORTS: 

Inp1a CommirrEE CrrcuLar, 

December 17, 1912; Messrs. E. A. de Pass & Co., 

December 6, 1912. 

West 

ArRowroot—4d. to 4}d. 
Batata—Sheet, 3/6; block, 2/8 per th. 
Brerswax—#£7 15s. to £7 17s. 6d. 
Oacao—Trinidad, 69/6 to 80/- per ewt.; Grenada, 59/- 

to 66/-; Jamaica, 56s. to 65s. 
OorrrE—Jamaica, 72s. to 85s. 
Uorpra—West Indian, £27 15s. per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 15d. to 184d. 
Fruit—No quotations, 
Fustic—No quotations, 
GIncER—48s. to 65s. 
‘arneLass—No quotations. 
Hongy—No quotations. 
Lime Juice—Raw, 10d. to 1/14; concentrated, £18 5s. to 

£18 10s.; otto of limes (hand-pressed), 7/45. 
Loewoop—No quotations. 
Mace—()uiet. 
NutmEcs—dd. to 6d. 
Pimento—2)d. to 2,%,d. 
Russer—Para, fine hard, 4/7-; fine soft, 4/54; Castilloa, 

3/10 per tb. 
Rum—Jamaica, 2/1 to 6/-. 
Svucar—Crystals, 18/- to 20/-; Muscovado, 11/6 to 14/6; 

Syrup, 10/3 to 15/6; Molasses, no quotatioas. 

New York,—Messrs, Giutrspie Bros, & Co., December 

13, 1912. 

Oacao—Caracas, 15c. to 15$c.; Grenada, 14c. to 1b5c; 
Trinidad, 15c. to 15gc. per th.; Jamaica, 11fc. to 12hc. 

Coco-nuts—Jamaica, select, $33°00 to $34:00; culls, 
$19:00 to $20°00; Trinidad, select, $33:00 to $34:00; 
culls, $19-00 to $20°00 per M. 

OorreE—Jamaica, 15}c. to 16%c. per te. 
Gincer—8}c. to 12c. per tb. 
Goat Sxrins—Jamaica, 58c.; Antigua and Barbados, 46c. 

to 48c.; St. Thomas and St. Kitts, 43c. to 46c. 
per tb. 

Grape Fruit—Jamaica, $1°50 to $2:00. 
Linzs—$5°00 to $5°75. 
Macre—d0c. to 52c. per tb. 
Nutmecs—110's, 14c. 
OrancEs—Jamaica, $1°25 to $1°75. 
Pimento—4j}c. per tb. 
Sucar—Centrifugals, 96°, 4°05c. per th.; Muscovados, 89°, 

3°05c.; Molasses, 89°, 3°30c. per tb., all duty paid 

Trinidad,—Messrs. Gorpon, Grant & Co., December 23, 

1912 

Oacao—Venezuelan, $15°50 per fanega; Trinidad, $14-50 
to $15°00. 

Ooco-nut O1r—99c. per Imperial gallon 
CorrrE—Venezuelan, lic. per th. 
Corpra—$4°25 per 100 tb. 
Duat—$4°00. 
Ontons—$1°50 to $5°70 per 100 th. 
Peas, Sprit—$5°75 to $6-00 per bag. 
Porators—English, $1°25 to $1°50 per 100 th. 
Rice—Yellow, $5:00; White, $6°75 to $7°00 per bag. 
Svear—American crushed, no quotations. 

December 28, 1912; Messrs. T. S. Garraway & 

Co., December 30, 1912. 

ARROWROOT—36'75 to $9:00 per 100 tb. 
Oacao—$9'50 to $12°00 per 100 tr. 
Coco-nurs—$20°00. 
Hay—$1°60 to $1°80 per 100 tb. 
Manvres—Nitrate of soda, $75°00; Cacao manure, $45-0U 

to $48:00; Sulphate of ammonia, $80-00 to $85-00 
per ton. 

Motasses—No auotations. 
Onrons—$6'00 per 100 th. 
Peas, Sprit—$6°40 per bag of 210 th.; Canada, $3:00 

to $4°50 per bag of 120 th. 
Potators—Nova Scotia, $2°75 to $3:00 per 160 tb. 
Rice—Ballam, $5°10 to $5°15 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Suegar—American gr: anulated, $4:75 per 100 th. 

British Guiana.—Messrs. Wierinc & Ricuter, Decem- 

ber 21, 1912. 

ARTICLES. Messrs. Wirtine 
& Ricuter. 

ARrRowRooT—St. Vincent 

Batata— Venezuela block 
Demerara sheet 

Cacao—Native 
Oassava— 
Oassava STARCH— 

Coco-nuts— 

Corrre—Creole 
Jamaica and Rio 
Liberian 

DaaL— 

Green Dhal 
Eppors— 
Motasses— Yellow 
Ontons—Teneriffe 

Madeira 
Pras—Split 

Marseilles 
PLANTAINS— 
Potators—Nova Scotia 

Lisbon 
PotaTors—Sweet, B’bados 

RiceE—Ballam 
Creole 

TaNNIAS— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimseR—Greenheart 

Wallaba shingles 

s» Cordwood 

No quotation 
72c. per tb. 
18c. per tb. 

$1°00. 
$7°50 to $8-00 

$16 to $20 per M. 

17ec. per tb. 
2Uc. per th. 
l6c. per fb. 

$3°50 to $4:00 per 
bag of 168 tb. 

$500 
60c. to 80c. 

None 

7c. to 8c. per th. 
$7°00 to $7°50 per 

bag (210 tb.) 

16c. to 48c. 
$2:75 

$264 
per bag 

No quotation 
$4°50 to $500 

$1°68 
$2 64 
$240 

$2°20 to $2°50 

$3°00 to $3°25 
34:00 

$2°39 to$ 2°60 

32c. to 5c. per 
cub. foot 

$4:00 to $6°25 
per M. 

1°80 to $2:00 
per ton 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 2d. 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, and XI:—Price 2s. each ; Post free 2s, 8d, where complete. (III, 2; 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XII. Nos. 1, 2, and 3 , No. 4:—Containing Papers on PLANT DISEASES AND PESTS, COCOA-NUT, LIME AND 

FRUIT, AND RICE INDUSTRIES, prepared for the recent Agricultural Conference, comprising, among 
others: The Use of Entomogenous Fungi on Scale Insects in Barbados; Further Notes on the Fungus 
Parasites of Scale Insects; Report on the Prevalence of Some Pests and Diseases in the West Indies, for 
1910 and 1911; Cocoa-nut Palm Insects in Trinidad; Some Fruit Diseases; Experiments in Lime Juice 
Concentration; Some Root Diseases of Permanent Crops in the West Indies; The Bay Rum and Bay Oil 
Industries of St. Thomas and St. Jan; The Classification of Sweet Potatoes; The Water-Supply of Antigua; 
Artificial Cross-Fertilization of the Mango; and Rice Experiments in British Guiana. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experimeat work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. 

Sucar Inpustry. 
Seedling and other Canes at Barbados 

in 1900. No, 3, price 2d.; in 1901, 
in 1902, No. 19, price 4d.; in 1903, 
in 1904, No. 32, price 4d. 

Seedling Canes and Manurial Experiments at 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d. 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d. 

No. 13, 
No. 26, 

price 4d.; 
price 4d. ; 

Barbados, 
price 6d.; 
price 6d. ; 

price 2d.; 
price 4d.; 

(6) General Treatment of Insect Pests (Revised), price 4d. 

Those mentioned in the following list are still available; the rest are out of print. 

(14) Screw Worm in Cattle at St. Lucia. Price 2d 
(15) Plain Talk to Small Owners. Price 2d. 
(16) Hints on Onion Cultivation. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(38) Cultivation and Curing of Tobacco. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Votton-cake-meal on West Indian Planta- 

tions. Price 2d. 
(45) A BC of Cotton Planting. 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards. 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 

Price 2d. 
Price fd. 

New and Enlarged Edition. 

(60) Cotton Gins, How to Erect and Work Them. Price 4d. 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(70) Coco-nut Cultivation in the West Indies. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 

The above will be supplied post free for an additional charge of $d. for che pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. 

. 2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, and IX complete, with title page and index, asissued 
Some numbers of the early volumes are out of print and therefore these volumes can no 

The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, All 
—Price 4s. each.— Post free, 5s. 
fonger be supplied complete. 

The subscription price, including postage, is 

applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Duntau & Co.. 37, Soho Square, W. 
Barbados: Apvocatr Co. Lrp, Broad Street, Bridgetown. 
Jamaica : Tae Epucationat Suppity Company, 16, King 

Street, Kingston. 
British Guiana: THE ‘DaiLy CHRONICLE’ Orrice, Georgetown. 
Trinidad: Messrs. Mu1r-MarsHatt & Co., Port-of-Spain. 
Tobago: Mr. C. L. Pracemann, Scarborough. 

St. Vincent: Mr. L. S. Mosetey, Agricultural School. 
St. Lucia: Mr. M. A. Lawrence, Botanic Station, 
Dominica: Mr. J. R. H. Bripcewarer, Roseau, 
Montserrat : Mr. W. Reson, Botanic Station. 
Anagua: Mr. S. BD. Matone, St. John’s. 
St. Kitts: Toe Brsue anp Book Suppty AgEnoy, Basseterre, 
JTevis : Messrs. HewELu, Bros., Charlestown. 

Grenada : ‘THe Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 
pS i 8 ieee 

Ohlendorff’s Dissolved Peruvian Guano—or Sugar-cane and general use 

Ohiendorff’s Special Sugar-cane Manure 

Ghiendorff’s Special Cocoa Manure 

Dhiendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO :— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

Londot Agency: Dock House, Billiter Street, London, E.O. 

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown 

PEEAS gor! 

Buco Cultivators. 
Spraying Machines. JUST ISSUED. 

Vaporite. WEST INDIAN BULLETIN. 
To be obtained from:— (Vol. XIII No. 1.) 

THE BARBADOS CO-OPERATIVE we 

COTTON FACTORY, LIMITED, Containing Papers on COTTON AND AGRICULTURAL 

BRIDGETOWN, | epucation, prepared for the recent Agricultural Conference, 
comprising:— The Results of the Cultivation of Cotton in 
St. Vincent; The Cotton Industry in the Leeward Islands; 
The Cotton "Industry in Barbados; Cotton Selection in Mont- | 
serrat; The Manner of Cross- pollin: ation of Cotton in Mont- 
serrat; Sakellarides Cotton in Montserrat; The Cotton Boll 
Weevil; Notes on Certain Cotton Pests; Outline of Manurial 
Experiments on Cotton in Tobago; Cotton Experiments in 
British Guiana; Agricultural Education in Grenada with 

= TRRTTS Special Reference to the Boys’ Secondary Schovi; The Need 
SPACE AVAILABLE FOR ADVERTISEMENT. for Higher Agricultural Education in the West Indies; 

A Lectureship in Tropical Agriculture; Peasant Agriculture 
in Grenada: Suggestions for its Control and Improvement. 
Also Index and ‘Title Page for Volume XII. 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados, 
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INSECT PESTS 
OF THE 

LESSER ANTILLES. 
BY H. A. BALLOU, MSc., 

ENTOMOLOGIST ON. THE Starr oF THE IMPERIAL DErFARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISS!ONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information 
lis contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the- publications of the Department, 
price 1s, d¢., post free 1s, 7d, 

CITRUS CULTURE 
IN THE 

WEST INDIES. 

This book, just published, shonld be in the Library of 
every Planter whether he is interested in Citrus Culture or not, 
because no other line of tropical agriculture has become as highly 
developed as that, and the study of it will help to solve prob- 
lems in other lines. 

WE SEND. IT FREE 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad, 
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CONTENTS Nevertheless, the term division of labour has an appli- 

cation in biology for denoting a condition of co-opera- 

tion such as that exhibited by a colony of ants or by 

the composite inflorescence of the sunflower. Put this 

PAGE Pacer, use of the term is physiological, and should be distin- 
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Division of Labour, 

Dp as At 
‘by TLVISION OF LABOUR is the outcome of 

human propensity to barter and exchange. As 

was pointed out by Adam Smith, this propen- 

sity is common to all men and is to be found in no other 

race of animals. ‘Nobody’, says Adam Smith, ‘saw 

a dog make a fair and deliberate exchange of one bone 

for another with another dog; nobody ever saw one animal 

by its gestures, and natural cries signify to another, this 

is mine, that yours—I am willing to give this for that.’ 

guished from the economic application which constitutes 

the theme of the present article. 

Few persons can be unacquainted with the simple 

development of division of labour in the primeval 

tribe of hunters, in which one man finding that he 

could make bows and arrows with greater readiness 

and dexterity than his companions, concentrated his 

energies In this direction and bartered and exchanged 

the surplus products of his specialized labour for 
venison and hide, the unspecialized products of the 

general activities of his tribe. Another hunter found 

that he excelled in constructing the little huts or 
movable houses, and so settled down to this specialized 

line of work, eventually becoming a sort of carpenter, 

just as the maker of bows and arrows came to be 

regarded as a kind of armourer. Further evolution of 

this nature necessitated the establishment of villages 

with their little shops: and general progress and devel- 

opment, resulting mainly from competition, from the 

development of natural resources, and communication 

with the outside world, led gradually to the establish- 

ment of those large centres of industry, with their highly 

skilled labour, which constitute the characteristic 

feature of modern times. 

Although this development of division of labour 

has in the past been confined chiefly to the manufac- 

tures and higher intellectual work of men of science 

and philosophy, yet it has not been entirely absent 
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from agriculture, and its encouragement in the rural 

industries of to-day is one of the outstanding duties 
of agricuitural economists. But before viewing the 
subject in this aspect, it may be well to enquire into 

the benefits that are considered to arise from a wise 

division of labour generally. 

Division of Jabour in any undertaking increases 

the amount of work done, always provided there is 

sufficient work to keep each individual continuously 
employed. Thus there conditions for the 
economic employment of the system: efficiency of 
labour, and sufficiency of work to be done. One of the 

more obvious advantages of division of labour is con- 

tained in the proverb, ‘practice makes perfect’, and, 

even in agriculture, the truth of this statement is too 

well known to require illustration. The second advan- 
tage lies in the fact that a loss of time is involved 

when the same worker is continually removed from 
one task to another of a ditfecent nature. There is, 

however, a compensatory influence in that a change of 
work lessens the monotony of existence; but, from the 

employer's point of view, at all events, this objection 

to specialization is considered to be more than counter- 

balanced by the higher rate of wages which specialized 
skill always demands. 

are two 

Lastly, one has to recognize in division of labour 

one of the chief indirect causes of the evolution of 
labour-saving machinery. The intelligent workman 

confined to one particular series of operations is contin- 
ually on the alert to discover and apply some means of 

reducing the physical and mental strain which his task 
involves; this attitude led to the invention of the slide 

valve of the steam engine, and to numerous devices in 

the spinning and weaving industries. A similar atti- 

tude in agricultural labour is greatly to be encouraged, 

and this leads to considerations of division of labour 
in its direct bearing upon agricultural progress. 

The fundamental difference between agricultural 

production and the manufacturing industries lies in the 

fact that agriculture, perforce, covers the broad land; 
raw material can be brought to the manufacturer for 

him to work upon, but the agriculturist must seek his 
work. Moreover, the agriculturist is forced to adapt his 

work to the seasons which makes specialization in 
labour a matter of difficulty. Again, he has little 

chance of forecasting fluctuations in the demand for 

produce or in the supply of labour, and even if he had, 

the nature of his work renders it impossible for him to 
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respond as quickly to these changes as can the manu- 
facturer. 

In spite of these difficulties there are forces tending 
to organize agriculture in an industrial way, and a more 

detinite division of labour must be one of the ultimate 

results. The more extensive employment of agricultural 

machinery is one tendency which stimulates division of 
labour, ‘The improvement of machinery with a redue- 

tion in price, the introduction of interchangeable 
parts, the various systems of joint ownership, all render 

the employment of labour-saving devices a normal 

development in modern agricultural progress. A demand 
is created, broadly speaking, for men who can be trusted 
with responsibilities. The rapid increase of knowledge 
concerning general estate administration, the scientific 
feeding of live stock, the control of plant diseases, the 
rotation, manuring and selection of plants, and the 

grading and packing of produce for distribution, have 
for many years been creeping into the regular routine 

of the ordinary estate, and this is now beginning to 

call for practical men of the artisan type with special 

skill in one or another of these different directions. 

But that in agriculture which lends itself most 

readily to division of labour is any system of co-opera- 

tion in which the scale of production is sufficiently large 

to provide a continuous supply of specialized work. Not 

only do such schemes uplift the labourer, but they tend 

to draw into agriculfure men of high administrative 

ability who have hitherto sought their earnings of 

management in the manufacturing industries of large 
cities, 

The modern tendency in established countries is 

in the direction of running large estates with special- 

ized labour, or else smal] holdings on which an owner 

with limited capital performs his own manual work 

In the case of the latter class, division of labour shows 

itself in the co-operative schemes which are necessary 

for the collection and distribution of the produce. The 
establishment of co-operative societies, of agricultural 

banks, of the various central factories for dealing with 

sugar, cotton and dairy produce, characterize the bring- 
ing of modern agriculture into the state of the more 

organized industries; and although such concerns as 
these do not directly bring about division of labour 

on the land itself, they have a stimulating effect, 
and certainly put a check upon rural depopulation. 

Not the least benefit derived from their institution is 

the fact that they bridge the gap that previously 

separated the agriculturist from the wholesale markets 
in the great industrial centres of consumption. 
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ST. LUCIA: REPORT ON THE AGRICULTURAL 
DEPARVMENT, 1911-12. 

In the letter of transmittal of this report reference is 
inade to the alteration in the arrangement of the subjects, 
which will in future take the place of the headings used 
formerly. The effect of this alteration is to bring forward 
prominently the main activities of the stations, and to place 
details of administration and similar affairs where they will 
be useful for record without detracting from the interest of 
the report. 

Attention is first directed to work in the Botanic 
Gardens, and several useful facts are recorded which should 
prove of interest not only to the planting community, but 
also to the general public. ‘The method of establishment of 
new lawns, the suitability of Pelargoniums for ornamental 
purposes during dry seasons, the successful cultivation of 
new ornamental perennials like Mugraea zeylanica, are 
examples of this kind of general information. 

The section on the raising and distribution of economic 
plants refers to the increased distribution of lime seedlings, 
and useful experiments are described in connexion with the 
germination of imported Hevea rubber seeds. Work has 
also been carried out with regard to the budding of the mango. 

As regards plant importations, several exotic species 
of Phoenix and~ Eucalyptus have been received, besides 
seed of various kinds forwarded by the Imperial Department 
of Agriculture, and other departments in the tropics. 

Lhe economic use of the Gardens is chiefly made mani- 
fest by the trials with various green dressings that have 
been conducted. during the year under review. The Lyon 
bean (Stizolobium niveum), the Bengal gram (Cicer arie- 
tinum), Tephrosia candida and 7’. purpurea, and the well- 
known horse bean (Canavalia ensiformis), have been grown 
experimentally, their capacity for keeping down weeds being 
a factor to which much attention has been paid. Attempts 
ave also being made to raise local seedling sugar-canes. 

At the Experiment Station, Union, the grafting of the 
mango and of cacao has received special attention. In the 
case of cacao, Calabacillo is the most commonly employed 
stock on which the less hardy Forastero is grafted. Para seed- 
lings have been raised during the year, but the growth of 
already established plants has been somewhat disappointing. 
In the budded orange plot, Washington Navel, St. Michael’s 
Blood and other well-known varieties are being raised for bud 
wood. As regards limes, useful information has been collected 
relating to the highly beneficial effect of direct sunlight on 
the trees; and finally this section refers again to the trouble 
and expense that have been caused during the past year by 
the rapid growth of weeds, chiefly Johnson grass (Sorghum 
halepense). 

The matter relating to work connected with plant pests 
and diseases covers a wide range, but no serious outbreaks 
are recorded. The root disease of cacao continues to cause 
considerable anxiety, particularly because of the large number 
of ditterent hosts the causative fungus attacks. The red rot 

of the sugar-cane (Colletotrichum falcatum) appears to be 
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causing some loss, but a remedy lies in substituting 
disease-resistant varieties for the at present widely cultivated 
Bourbon. Other diseases and pests of various plants are: 
a fungus disease of the banana, suspicious cases of bud rot 
of the coco-nut (in regard to which a warning has been issued), 
a disease of the Lyon bean and a leaf bug on tobacco. It is 
gratifying to note the continued spread of the white-headed 
fungus (Ophionectria coccicola) and the red-headed fungus 
(Sphaerostilbe coccophila). The latter seems to be parasitic 
on the burrowing seale (//owardia biclavis). 

Progress in the chief industries, namely sugar, cacao 
and limes, appears to be satisfactory. The somewhat reduced 
output of sugar has been caused by the adverse effect of 
floods upon the growing crop The output of cacao has been 
10,368 bags, being 487 short of the figures in 1909. It is 
stated, however, that comparisons of the kind are scarcely 
justifiable, since the calendar year does not coincide with the 
crop period. 

The increased cultivation of limes during recent years 
has constituted the chief feature of progress in the agricul- 
ture of St. Lucia; and although it is stated that the number 
of plants distributed from the nurseries shows a decrease 
compared with the previous year’s figures, this deciine is only 
apparent, and is explained by the fact that use has been 
made of plants raised on the estates on which extension has 
chiefly been made in the past. 

As regards the minor industries, reference is made to 
the declining interest in cotton-growing. ‘lhe cultivation 
of European vegetables for local consumption receives note- 
worthy attention from many of the peasantry, and the 
example set by St. Lucia in this respect might well be 
followed in several of the other islands. The remainder of 
the report deals chiefly with instruction in agricultural 
matters. A comprehensive report on the cacao Prize-holdings 
Competition, by the Assistant Agricultural Superintendent, 
describes the progress that has been made in this direction. 
It is stated that a keen spirit of competition has been 
aroused, and that the steady improvement in the work done 
has been greatly due to the activities of the Agricultural 
Instructor, who is continually in contact with the com- 
petitors, 

In contrast to the keenness displayed by the small holders, 
is the apathy toward the scheme for training agricultural pupils 
at the Botanic Station. The nature of the instruction is 
described in the report under review, and it is not too much 
to say that in few European countries are such facilities 
available, as in St. Lucia; for learning, free of all cost, 
the fundamental principles and operations of horticulture. 

The agricaltural teaching in the ;rimary schools, on the 
other hand, appears to be remarkably progressive. This is 
partly the outcome of the arrangement by which the teaching 
receives the co-operation of the Agricultural Department. 
The recentannual oral examinations by the Junior Instructor, 
under the direction of the Agricultural Superintendent, con- 
stitute one of the best tests of solid progress, and the 
following results taken from the detailed report submitted by 
the official examiner is indicative of the extent of this 
progres-: ‘of the seventeen schools examined, seven obtained 
over 75 per cent. of marks; seven obtained marks between 
50 per cent. and 75 per cent.; whilst three obtained not less 
than 43 per cent.’ 

The report concludes with a reference to the special 
investigations of the agricultural officers, detailed accounts of 
which have appeared in the West Indian Dulletin, or in the 
Agricultural News. Details of administration are also 
described, and the report ends with meteorological returns of 
considerable local interest and value 
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FRUITS AND. FRUIT TRBES. 

ROBUSTA COFFEE. 

This coffee was dealt with at some length in an 
article on pages 132 and 133 of Volume X of the 
Agricultural News. The following additional inform- 
ation is taken from the Bulletin of the Imperial 
Institute for October 1912:— 

CHARACTERS OF THE PLANT. In certain vegetative 
characters, C. robusta would seem to occupy the same 
relative position with regard to C. Jilericu, as does that 
species to (’. arabica. Robusta coffee grows more rapidly 
than Lyerian, a plant eight months old being much taller and 
possessing more branches and leaves than Liberian coffee 
twelve months old. The plant is of a more robust habit, 
and the leaves, though variable in size, are larger than those 
of C. liberica, but thinner and of a lighter green colour. 
The branches, however, have a tendency to bend downwards, 
so that the bush becomes somewhat umbrellashaped. Like 
C. liberica the plant flowers throughout the year, the 
flowers being intermediate in size between those of the 
species named and of C.‘ara/ica. Perhaps the most striking 
feature of Robusta coffee is the large number of berries borne 
in the numerous thick clusters, each of which contains on an 
average forty to sixty berries, though larger numbers are 
frequently met with. The berries are much smaller than in 
Liberian coffee, but, since the pulp is thinner, the beans are 
not markedly different in point of size from those of 
C. arabica. Gallagher states that on an average 10 ewt. of 
Liberian berries give 1 cwt. of marketable coffee, while only 
4 ewt. of Robusta berries are required to yield the same 
amount. In the case of the latter coffee, many more berries 
go to the hundredweight than is the case with Liberian 
coffee, but the greater number on the branches renders the 
picking ‘if anything cheaper’. The red pulp is easily remov- 
ed, as is also the thin parchment. 

QUALITY OF THE COFFEE. Considerable variation is to be 
found in the opinions expressed as to the quality of Robusta 
coffee, but it is not improbable that such differences are in 
some measure to be explained as a result of different methods 

It is stated that 

first two cropsa good aroma is lacking. Dr, Wildeman 
affirms that the flavour recalls that of Liberian coffee, but 
with less aroma. Hart compared liobusta coffee with the 

coffee of Costa Rica and the Fast Indies; while, according to 
Cramer, the quality of well-prepared Robusta coffee is 
approximately that of middling Arabian coffee. The beans 
possess a bluish green colour, similar to that of the Arabian 
product, but they are of a somewhat different shape, being 
larger and more convex on the curved side, 

In preparing Robusta coffee for consumption it is necess- 
ary that the beans should be well roasted, and it is stated 
that the coffee loses less weight during this process than is 
the case with other kinds. 

INTERESTING FACTS CONCERNING 

THE PINE-APPLE. 

The Hawaiian Agricultural Experiment Station 
has issued recently Bulletin No. 28, dealing with the 
effect of manganese in the soil on pine-apple plants, and 
the ripening of the pine-apple fruit. A summary at the 
end ot the publication is reproduced here:— 

The root system of pine apples is very variable and par- 
ticularly sensitive to adverse soil conditions. When grown 
in manganiferous soil the roots are less extensive and the ends 
of the roots are characterized by the development of swollen 
tips, the appearance of which seems to mark the cessation of 
the lateral growth of the roots, death and decay immediately 

following their development. ‘The cells immediately beneath 
the epidermis of the roots are also somewhat more brown 
than are normal roots. 

The stem of pine-apples serves as a repository for starch 
and contains large amounts of this substance. 

The leaves of pine-apples in common with other mem- 
bers of the Bromeliaceae contain several rows of palisade cells 
which contain nothing but cell sap, and the chlorophyll is 
confined to the spongy parenchyma in the lower three-fifths 
of the leaf. The fruit contains only faint traces of starch 
during early growth, and when it reaches maturity starch is 
absent from it. 

The most conspicuous effect of manganese on this plant 

is seen in the bleaching of the chlorophyll which first begins 
to fade, the chloroplasts lose their organized structure, and 
Jater the colour disappears altogether. Oxalate of calcium 
is much more abundant in pineapple plants growing on 
manganiferous soils. The ash of such plants also contains 
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considerably more lime and less phosphorus pentoxide and 
magnesia than when grown on normal soils. 

During the growth of the fruit relatively small amounts 
of sugars are stored in it, but within the short period of normal 
ripening there is a rapid accumulation of sugars in the fruit. 
Pine-apples gathered green do not develop a normal sngar 
content in subsequent ripening. ‘The sugars of the fruit are 
derived from the starch previously stored in the stalk. 

The study of the pine-apple shows that it is exceedingly 
sensitive to adverse physical and chemical conditions in the 
soil. So far as is known at present, there is no really 
satisfactory programme by which pine-apples can be grown on 
highly manganiferous soils. It seems best to use such areas 
for other crops less sensitive to manganese. The best method 
of handling pine-apples on manganiferous soils consists in 
applying soluble phosphates and planting old stumps instead 
of suckers. 

AGRICULTURAL PROGRESS IN THE 

PHILIPPINES, 1911. 

Exports. The export trade for 1911 was valued at 
£9,289 020, an increase of £824,757. The increase is due 
to larger exports of sugar to the United States and of copra 
to Europe. Hemp and cigars show a decline. 

copra. The year 1911 shows a still further increase in 
the production of copra and a corresponding decrease in the 
manufacture of coco-nut oil for local consumption. As in 
former years the largest purchaser was France. Increased 
shipments went to the United Kingdom, United States, 
Belgium, Spain and Japan. The Netherlands, Mexico and 
Hong Kong appeared as new buyers. Germany and Italy 
both took less. 

The increasing price of the staple has given a great 
impetus to the industry, and much land is being sought for 
the purpose of coco-nut cultivation. The demand, however, 
still keeps pace with the supply. 

HEMP. The export of hemp further declined, being 
146,208 tons, valued at £3,025,036, in 1911, compared to 
160595 tons, valued at £3,432,358 in 1910. The hemp 
Situation is causing serious thought amongst both. producers 

- and merchants. Efforts are being made to improve the 
quality by introducing better methods of collection and 
purchase in the provinces. This matter has the attention of 
the Hemp Association. The United States took consider- 
ably less than in 1910. Manila hemp, handicapped by the 
exportation tax, cannot compete with the Mexican sisal. 
Attempts are now being made to get this tax removed. As 
regards grade, a certain improvement was shown, but so long 
as the present prices for low grade continue, little increase in 
this line can be expected. 

KAPOK. Philippine kapok was for the first time an article 
of export; the total quantity exported was 119 tons. The 
United States was the principal buyer at from 32 to 34c. 
gold per th., c.if. New York. In time the supply from the 
Philippines should increase. |More general information 
regarding kapok or silk cotton was given recently in the 
Agricultural News, Vol. XI, p. 324. } 

MAGUEY. The export of this fibre increased over that 
in 1910. The United Kingdom took an increased quantity, 
while other buyers were France, Germany, the Netherlands, 
Spain and British India. 

stGar. The quantity exported was 205,392 tons, the 
highest since 1896. The largest amount went to the United 

“States. The prices obtained were fair, averaging about 
€ pesos 50c. basis 88° Lloilos to July, wher the shortage in 

the European beet crop put up values of all sugar, and 
transactions were made at 9 pesos for the said grade in 
August. 

The quantity of sugar, however, then held was small, and 
chiefly in the hands of the export houses and middlemen- 
Thus the planters did not derive much benefit from the 
phenomenal rise in prices. 

Capital is being attracted to this industry, thus facilitat- 
ing the establishment of larger sugar centrals. In general the 
system of cultivation and polarization is still antiquated, and 
the gradual introduction of modern methods will inczease 
both quality and output. 

The year 1912 crop shows a considerable falling off in 
quantity owing to the prolonged drought since last October. 

TOBACCO, UNMANUFACTURED. The export in this trade 
increased, the bulk going to Spain as usual. Nearly all 
European countries, except Austria-Hungary, increased their 
purchases. 

CIGARS AND CIGARETTES. The trade in cigars, while 
showing an increase over that of 1909, suffered a severe set-back 
from 1910. The reason is the overstocking of the American 
market, which is easily the largest buyer. Efforts are now 
being made to advertise the better grades of Philippine cigars 
in the United States. The Tobacco Association took the 
matter up, and certain regulations were made as to the size 
and grades of tobacco to be used for the manufacture of cigars 
for the United States. 

The trade in cigarettes shows a slight decrease all round 
with the exception of Hong Kong, which Colony took an. 
increased quantity. (Diplomatic and Consular Reports 
No. 4997 Annual Series; September 1912.) 

CALCIUM AND MAGNESIUM IN THE SOIL. 

The effect of different proportions of lime and magne- 
sium in soils has for some years received considerable atten- 
tion from the manurial aspect and has been referred to in the 
Agricultural News, Vol. XI, p. 184, among other places. 
But it was not until 1910 that Lipman and more recently 
Kelly began investigations upon the influence of these sub- 
stances on nitrification and ammonification. The following 
information is obtained from the University of California 
Publications, Vol. I, No. 3, in which Kelly’s work is 
described. 

The addition of calcium carbonate to 100 grams of 
the particular soil experimented with, stimulated the ammoni- 
fication of dried blood that had been previously added, and 
in the case of nitrification, a 50-per cent. stimulation was. 
effected by the addition of 1 gram of the salt to the amount 
of soil mentioned. 

With magnesium carbonate a pronounced toxic effect 
was produced. In the ammonification of dried blood a loss 
occurred compared with the experiments without the use of 
carbonates, while in the nitrification experiments, magnesium 
carbonate completely prevented nitrate formation. No 
evidence of antagonism between calcium and magnesium 
carbonates was observed. 

It is pointed out that these remarkable phenomena are 
not necessarily universal, in fact data appear to have been 
already obtained from other soils showing that the effects. 
described above are unusual; and before generalizations car 
be made there must be further investigation, An interesting 
extinsion of the work is the examination, in a similar mannes 
by the same investigator, of Hawaiian soils, and when the 
results have been completed they are likely to prove an impor- 
tant addition to the present scanty knowledge of biological 
transformations in tropical soils. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date December 30, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report about 200 bales of West Indian 
Sea Islands have been sold at steady prices. ‘The sales 
include Old Crop cotton from the islands of Nevis, St. Kitts, 
Montserrat, St. Vincent and St. Croix at prices ranging 
between 15d. and 17d., also New Crop Nevis and Montserrat 
at 17d. and New Crop St. Kitts from 18d. to 19d. 

There is very little doing in the lace trade at the 
moment, and therefore the finer qualities of West Indian Sea 
Islands are only in limited demand, but we are hoping for an 
improvement before long. The lower qualities are seriously 
handicapped by Sakellarides cotton, which has been found to 
not only compete with Floridas and Georgias successfully, 
Aut also against the inferior grades of American and West 
Indian. This description is selling at 12d. to 13d. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending December 21, is as follows:— 

The market has been quiet throughout the week, with 
no demand except for the Extra Fine off in colour at 26c. 
Factors, however, are continuing to hold rather firmly for 
their asking prices. The Bureau reporting the amount ginned 
to December 13 as only 4,762 bales, against 4,802 bales last 
year, pointing to a crop of not over 7,000 bales, encourages 
them in doing so. 

There has been no further inquiry for the Planters’ crop 
lots 

We quote, viz.:— 

Extra Fine 29c. = 163d). cif, & 5 per cent. 
Fully Fine 27sec. = 54d. Hp a Mert 
Fine 26c. = 14#d, ho Thee ey 
Extra Fine otf 
an preparation 
Fully Fine off 
in preparation 
Fine off 
in preparation 

26c. = 14fd. ” ” ” ” 

133d. ” ” ” ’ 

124d. ” ” ” ’ 

ee ee ee 

Lo = ie) ll 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, to December 21, 1912, were 
nil, 196 bales, and 1,202 bales, respectively. Last year, 
they were 2,831, 8,115 and 4,835 bales. 

THE WEST INDIAN COTTON-GROWING 

SEASON, 1911-12. 

The following statistics are added, in order to complete 
the information given regarding the West Indian cotton- 
growing season, 1911-12, in the two last numbers of the 
Agricultural News:— 

WEST INDIAN COTTON EXPORTS, QUARTER ENDED SEPTEM= 

BER 30, 1912. 

Origin. No. of bales. Weight, lb. Estimated value. 
£ s. d. 

Antigua 423 80,480 5,070 li 4 

Barbados 79 37,428 2,339 5 0 
Grenada 3 631 28 14 « 
Montserrat 1 312 22 13 4 
St. Kitts 35 12,195 762 3 9 
Nevis 24 6,025 376 11 3 
Anguilla 10 2,000 125 0 0 
St. Vincent. 14 SPL 314 16 ait 
Trinidad & Tobago 6 1,294 194 0 0 
Virgin Islands None 

Jamaicr 57 20,175 1,538 2 6 

Total 6525 164,477 3 10,771 18 7 

WEST INDIAN COTTON EXPORTS, OCTOBER 1, 1911, 

TO SEPTEMBER 30, 1912. 

Origin. No. of bales. Weight, tb. Estimated value. 
£. 8. id: 

Antigua 1,211 244,671 16106" aS 
Barbados 927 155,689 28112" bee 
Grenada 1,269 380,264 12,691 3 10 
Montserrat 947 344,753 22,975 10 % 
St. Kitts 782 332,168 21,25) TOP 
Nevis 513 165,329 10/643) 12s 
Anguilla 460 97,142 6,269 11 103 
St. Vincent 15322 533,938 40514 Soy 
Trinidad & Tobago 45 12,263 1,017 0 0 
Virgin Islands 933 51,677 3.037 540 

Jamaica 113 38,529 2801 wae 

Total 8,0323 2,656,423 165,490 15 4 

It is useful to include the following statistics of the 
crop season 1911-12, in St. Vincent, which have been 
supplied by the Agricultural Superintendent. In forwarding 
them, this Officer draws attention to the low average yield 
per acre, which is attributed chiefly to the very unfavourable 
weather of September 1911:--- 
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Area planted. Total yield. Yield per acre. Estimated 
value. 

Sea Island:— 

5,068 acres 487,116 lb. 96 b £38,568 

Marie Galante: — 

1,037 acres 46,822 Ib. 45 th 1,951 

Cotton seed of all kinds: — 7 

700 tons (approx.) 3,500 

Total value of cotton products £44,014 

BOLL-SHEDDING IN COTTON. 

The following information refers not only to the 
shedding of the bolls of cotton, but also to the dropping 
of the leaves, flowers and bnds before maturity. It is 
taken from The Cotton Plant in Egypt, by W. L. 
Balls, M.A., which was reviewed in the Agricultural 
News, Vol. XI, No. 278. The greatest attention is paid 
to the shedding of bolls, in the West Indi:s, where it 
is recognized that this follows sudden changes in the 
weather conditions surrounding the plait. 

The act of shedding is, of course, under the control of 
the plant, its immediate cause being the formation of a special 
tissue across the base of the stalk of the leaf, bud or flower. 
The facultative position of this tissue, or ‘absciss-layer’, is 
marked by a slight groove on the stalk. When the determin- 
ing stimulus has been received by the cel's of this layer, 
which are otherwise indistinguishable from their neighbours, 
they proceed to divide, and the daughter-cells separate from 
one another, thus destroying the continuity of the stalk 
except in such tissues as the wood. The phloem being among 
the severed tissues, synthesized food-supplies are cut off, the 
organ dies, sooner or later tle stalk breaks, and the organ 

is shed. Even before any sign of unhealthiness becomes visi- 
ble, the stalk may break at a light touch, being retained 
merely by the wood vessels, bast fibres, and cuticle. 

The reaction to the determining stimulus is very rapid in 
cotton, on account of the extreme simplicity of the absciss- 
layer. A convenient way of provoking this unknown stimu- 
lus is to cut off a few roots. Within four days after such 
treatment, we find that complete severance of the tissues of 
the absciss layer has taken place. Microscopic examination 
at intermediate stages shows that the plate of dividing cells 
is only one cell thick, that the division begins at the 
periphery, and extends towards the centre, and that the 
dividing wall between the daughter-cells splits immediately 
along its middle lamella. The daughter-cells which are left 
on the face of the scar, after the stalk has broken away, 
-bulge outwards, and form a simple callus. 

In many plants this stimulus is also provoked by non- 
pollination, so that unfertilized flowers are shed. This occurs 
in cotton, of course, but it does not seem to be common under 
ordinary conditions. 

For the present we are unable to form any clear concep- 
tion of the chain which extends from the severed root to the 
absciss-layer. It is certain that the main factor, if not the 
only one, is the water-content of the plant. Mere severance 
of the root does not provoke shedding as a traumatic stimulus 
[stimulus arising from wounding]; thus, plants which are 
Screened from direct sun after the root has been damaged, 
show little or no shedding. Consequent on such root damage 
ave find a general closure of the stomata, and it seems at least 
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probable that this abnormal closure reacts first of all on the 
absciss layer, by bringing about abnormal internal tempera- 
tures. Much more experimental work is required before 
further discussion can be profitable, 

Though the primary cause of shedding in Egypt is 
a deficient root absorption, it follows that an excessive trans- 
piration rate must produce the same result, since the terms 
‘deficient’ and ‘excessive’ are relative. A very dry hot day 
may provoke shedding, but such weather is infrequent at the 
time when shedding is important. The heavy shedding of 
wide-sown plants as compared with that of plants in field: 
crop is probably caused by excessive transpiration, or rather,. 
by too great irregularity in this function, since wide-sown 
plants are freely exposed to wind, and do not create a humid 
‘surface climate’. In the Sudan, however, spells of hot dry 
wind are generally recognized as being the precursors of 
shedding epidemics. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture left 
Barbados by the R.M.LS. ‘Trent’, on January 13, for an 
official visit to St. Lucia. Dr. Watts is expected to 
return by the S.S. ‘Korona’ on January 25. 

Mr. F. W. South, B.A., Mycologist to the Depart- 
ment, left Barbados for Montserrat by the R.M.S, ‘Trenv’ 
on January 15, in order to make investigations regarding 
plant diseases in that island. 

Sisal Hemp in German East Africa.— 
H.M. Vice-Consul at Dar-es-Salaam reports that, according to 
the local press, the cultivation of sisal hemp in German East 
Africa yields a crop second only to rubber in importance to 
the Protectorate. The plant was introduced into the country 
from Central America some fifteen years ago, and the exports 
of fibre have increased from 204 metric tons in 1901 to 
7,228 metric tons valued at £150,569, in 1910. The plants 
attain full growth in East Africa in about seven years, but 
the first leaves can be cut after three years’ growth. In 
1911 there were 19,050 hectares (about 47,039 acres) planted 
with sisal in German East Africa, of which 7,655 hectares 
(about 18,901 acres) were productive. The majority of the 
sisal plantations are in the northern districts in the Tanga 
hinterland, where about 16,000 hectares (about 39,506 acres) 

are planted. There are about 2,000 hectares (about 4,938 
acres) in the district of Lindi, to the south, and plantations 
have recently been formed near the railway running from 
Dar-es-Salaam to Taborah. (Zhe Board of Trade Journal,. 
December 5, 1912.) 

A curve given in the Semi-annual report of Messrs. 
Schimmel & Co., dated October 1912, showing the average 
prices of Ceylon citronella oil from 1892 to 1911-12, in pence 
per pound c.if. London, indicates that these remained just 
above 10d. until 1894, after which year they gradually rose- 
until in 1896 they were just above 14d. There was then 
a gradual drop until 1902, when they were 8{d. A quick 
rise bronght them to 18}d. in 1406, and then there was 
a gradual fall until the beginning of last year to just under 
11d. Since thst time, there has been a quick increase which 
bronght them to 16$d. in August 1912. In this information 
the term ‘average prices’ means the average of the monthly 
prices of each year. 



24 THE 

EDITORIAL NOTICES. 

Letters and matter for publication, as well as all 
Specimens for naming, should be addressed to the 

‘Commissioner, Imperial Department of Agriculture, 
Barbados. 

All applications for copies of the ‘Agricultural 
News’ should be addressed to the Agents and not to 
the Department. 

Local Agents: Messrs. Bowen & Sors, Bridge- 
town, Barbados. London Agents: Messrs. Dulan & 
Co., 37, Soho Square, W. A complete list of Agents 
will be found on page 3 of the cover. 

The Agricultural News: Price 1d. per number, 
post free 2d. Annual subscription payable to Agents, 
2s. 2d. Post free, 4s. 4d. 

| FAaricultural Sews 
ss __ 

Wor. XII. SATURDAY, JANUARY 18, 1913. No. 280. 

Contents of Present Issue. 

In this issue the editorial is concerned with the 
Vivision of Labour. The subject is considered mainly 
from the point of view of the practical agriculturist. 

Under the heading Departmental Reports, on page 
19, a review is given of the Report on the Agricultural 
Department, St. Lucia, for 1911-12. 

One of the matters presented on page 21 is a short 
article detailing the-results of recent work on the effects 
of calcium and magnesium in the soil, 

The Insect Notes will be found on page 26. They 
epnsist of the first of two articles presenting a summary 
of entomological information given under this heading 
during 1912. 

_ 

An interesting article on vegetable silks appears 
on page 29. 

On page 30, the Fungus Notes consist of an 
account of a disease of tanias in Jamaica, based chiefly 
on work of investigation that has been carried out in 
that island. 

The same page contains the greater part of an 
article of some interest, dealing with new sources of 
paper that have received recent attention. 
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The Action of Sulphur on the Soil. 

It has been known for some time that organisms 
like VPhiospirillum Winogradskii utilize, as a souree 
of energy, the sulphuretted hydrogen in the soil. They 
decompose this gas and store up in themselves the 
granules of sulphur, which are eventually used up in 
the formation of sulphuric acid. This sulphuric acid 
combines with some base in the soil, generally lime, 
forming—in the case of lime—gypsum. ‘There exist 
also in the soi) several common decay bacteria like 
Bacillus mycoides and Proteus vulgaris which have 
the power of decomposing gypsum, and this eventually 
resnits in the formation of sulphuretted hydrogen. The 
chemical reaction as a whole is therefore biological, 
revertible and exothermic. 

In connexion with the above facts the effect of 
adding sulphates to the soil was tried, and it was found 
that, though sulphates at first retard humification, they 
eventually favour nitrification. 

A continuation of this work was the favourable 
etfects of the element sulphur when applied to the soil 
established early in 1912 by several investigators in 
France and Germany. Sulphur was founda to have 
a fungicidal action; to modify the conditions of life of 
soil bacteria, and to act eventually as a food for culti- 
vated plants. 

More recently Boullanger and Dugarin in France 
have investigated the action of flowers of sulphur on 
nitrons or nitric bacteria in the soil. It is stated in 
the Bulletin of the Bureau of Agricultural Intelli- 
gence for October last that they have found that 
sulphur promotes the activity of ammonifying bacteria 
but that it has no influence on the nitrogen-fixing 
bacteria (Azotobacter, Clostridium, etc.). It would 
appear from this that the favourable effect produced 
on crops is due to the increased rate of formation of 
available ammonium salts from unavailable nitrogenous 
compounds in organic matter. 

Sacchulose: A New Foodstuff. 

The name Sacchulose has been given to the 
transformed product resulting from the treatment of 
sawdust with a weak solution of sulphurous acid under 
a pressure of about 100 Ib, to the square inch (Classen 
Process). A paper on the subject, by A. Zimmerman, 
appears in the Journal of the Royal Society of Arts, 
for December 6, 1912. In this a table shows the 
extent of the conversion that occurs during the Classen 
Process. 

From this table it appears that, after conversion 
and the expulsion of volatile substances, the percentage 
of sugar had increased from nothing to 25; whilst the 
other carbohydrates soluble in acid and alkali had 
decreased from 31:0 to 18:0 per cent., and the carbo- 
hydrates insoluble in acid and alkali from 683 to 
563 per cent. 

1t will be observed that the 25-0 per cent. of sugar 
is apparently drawn equally from the soluble and 
insoluble carbohydrates, though in the discussion which 
followed the reading of the paper, W. I’. Reid doubted 
the conversion of cellulose into sugar and suggested 
that it had been derived from other substances con» 
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tained in the wood. However, ©. F. Cross accepted the 
‘statement and pointed out that the digestion of ligno- 
-cellulose was a question of degree as had been long 
established by Kellner, in Germany. 

The greater part of the paper deals with feeding 
experiments carried out with Sacchulose. The first 
experiment was with draft-horses working during 
the hot weather. A reduction of 4 lb. of oats in the 
basal ration was replaced by 4 Ib. of Sacchulose. The 
animals thus fed showed a net gain in body weight 
compared with the control animals with which they 
had been working. In another experiment Sacchulose 
was mixed with molasses and confirmatory results were 
obtained. 

The points dealt with in the paper are funda- 
mental: but from the commercial aspect it 1s improba- 
ble that Sacchulose could ever be placed on the market 
at a lower cost of production than molasses. At present 
sawdust is cheap, but its supply is limited, and is 
in the hands of the saw-mill owners. With any 
inerease in demand there would be a proportional 
rise in price, possibly sufficient to prohibit entirely 

‘the manufacture of Sacchulose on a commercial scale. 
‘Moreover, as is pointed out in a recent number of the 
West India Committee Circular, due regard must be 
had to the practical dietetic value of a food apart from 
its chemical composition and calorific value. It is not 
to be expected that an animal would thrive as well, in 
the long run, on sugar from sawdust as it would on 
natural molasses extracted from the sugar-cane. 

The general povition, then, would appear to be 
somewhat-as follows. It is open to question whether 
Sacchulose could be produced on a large scale in 
England; if it were, buyers should refrain from giving 
as high a price per unit of heat value as in the case 
ef natural molasses. For feeding purposes it would 
probably be economical to mix Sacchulose with molasses 
with a view of increasing the digestibility of the 56 per 
-cent. of woody fibre which Sacchulose contains. 

‘The Flowers of the Papaw Plant. 

This subject has already been referred to in the 
Agricultural News, in Vol. XI, p. 9, where the well- 
known fact is pointed out that the male and female 
flowers of the papaw are usually produced on separate 
trees, and that occasionally flowers possessing both 
characteristics (hermaphrodite flowers) arise in female 
inflorescences. It is further stated that a ‘male’ tree 
ean be caused to bear female flowers, and eventually 

‘fruit, by cutting it back. L’Agriculture Pratique 
des Pays Chauds for October 1911, gives attention to 
an exceptional case where hermaphrodite flowers arose 
in a male inflorescence on a plant in the Jardin 
Colonial in Upper Guinea, and an issue of the same 
journal for October 1912, describes in detail the 
structure and relationship of these different flowers 
obtained from a plant grown under artificial conditions 

‘in Paris. 
It was observed first of all, that in the case of this 

artificially grown plart the upper inflorescences bore 
more female flowers than the lower branches, whereas 

the converse occurs in nature, It is supposed that the 
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intensity of the heat and light between the top of the 
plant and the glass under which it was grown was the 
cause of this abnormal development. 

The paper under review then proceeds to describe 
the ordinary male and female flowers, and the herma- 
phrodite flowers, and points out the differentiating 
characteristics. Externally, the hermapbrodite flowers 
resemble the female flowers but are somewhat longer 
and less globular. The corolla is gamopetalous, and om 
it are situated the stamens which, unlike those of the 
male flower, vary in number from one to three. The 
anthers contain abundant pollen, and the numerous 
seeds produced by the hermaphrodite flowers were 
tested and found to possess a high germination capacity. 
The fruits weigh about 6 oz. and are always longer 
and less globular than those produced by the female 
flower. 

The main point of botanical interest, however, 
which results from these observations, is the fact that 
all the different transitional stages are to be seem 
between the male and female flower; but for a proper 
appreciation cf this, reference must be made to the 
excellent drawings which illustrate the text. 

En 

Tapping Rubber Trees by Electricity. 

A German inventor, resident in Peru, claims to 
have constructed an electrical appliance which will tap 
rubber trees and coagulate the latex. The matter 
is dealt with at some length in the India Rubber 
World for December 1, 1912 The actual method of 
working of the tapping and collecting device is not very 
clearly described, but the general arrangement and 
management of the system is briefly as follows. 
Hollow iron channels, divided into a series of sections, 
are placed upon the trunk of the rubber tree. Within 
these sections are pricking devices which work in- 
dependently, so that different areas can be tapped at 
ditferent intervals. Within the sections are receptacles 
containing on acid preparation where the latex is 
coagulated into rubber. 

It is stated that trees fitted with the apparatus 
need not be visited until the expiration of sixty days, 
and on a large tree where there may be nine of these 
devices—each with thirty cups—there will be 270 
lumps of coagulated rubber waiting for the gatherer. 

The electric power is generated at a central 
station and distributed from tree to tree by insulated 
wires. In putting forward the advantages of the 
system no mention is made of the cost of erecting and 
maintaining the central station—a great expense unless 
water-power happens to be available—but the system 
should certainly prove economical as regards labour, and 
provide a convenient method of tapping trees situated 
in inaccessible places; it should render practicable the 
tapping of trees at the time of maximum flow of latex, 
namely, before sunrise: and the small punctures made 
by the device reducé the time required in ordinary 
practice for the bark to heal. 

On the whole, it appears that the invention has 
possibilities, particularly in tropical forests where 
extensive, and not intensive, methods of collection are 
likely to prevail. 



26 THE AGRICULTURAL NEWS. January 18, 1913. 

INSECT NOTES. 
SUMMARY OF ENTOMOLOGICAL 
INFORMATION IN THE AGRI- 
CULTURAL NEWS IN 1912. 

In the Agricultural News for January 6, 1912 (see 
Vol. XI, p. 10) a brief summary was given of the information 
put forward during the year 1911. Ina similar manner it 
is now proposed to summarize the information relating to 
entomological subjects given in this journal during 1912. 

In the number for January 20, the Insect Notes con- 
sisted of a brief review of the insect pests of the preceding 
vyear, the information being obtained, in response to a request 
by the Imperial Commissioner, from the agricultural ofticers 
in the several islands. The succeeding information given 
here will deal with the insect pests of the different chief 
crops. 

suGAR. The froghopper of the sugar-cane (Tomaspis 
varia) has been a serious pest in Trinidad for several years. 
{nformation in regard to this insect was presented in an 
article entitled Entomology in Trinidad, where the results of 
certain experiments in burning canes in the fields and the 
yrass-grown traces are given, as well as of those in the use 
of the froghopper fungus. (Metarrhizinm anisopliae). The 
best results in burning were obtained in those fields where 
the canes were cut and then burned. The froghopper fungus 
appeared to be doing good work. Mention is also made of 
the Mexican predaceous bug (Casfolus sp.) which had been 
introduced as an enemy of the froghopper. This article 
appeared on p. 314. 

The brown hardback (Phytalus smithi, Arrow), or the 
sugar-cane beetle as it is called in Mauritius, is the subject 
of the Insect Notes on p. 90, and is briefly mentioned on 
pp. 234 and 314. In the first of these references, the 
enormous numbers of this insect captured and destroyed are 
mentioned and a brief accoun’ is given of the method of collec- 
tion, Tt is also stated that the insect in Barbados is identical 
with the Mauritius species. In the note on p. 234 mention 
is made of the discovery in Barbados of a parasite of the 
brown hardback. This parasite is a black wasp which was 
identified as Ziphia parallela, Smith. On p. 314, further 
reference is made to the numbers of the beetle captured in 
Mauritius. The total catch for the season amounted to over 
26 million, while the greatest catch for any one day (or night) 
was something less than 3 million, The weight of these 
enormous numbers of insects is of interest: it is said to have 
amounted to about 20 long tons and about 1,540 bb. res- 
pectively. 

During the year a new pest of sugar-cane was reported 
from St. Croix in the Danish West Indies. Thisis Strategus 
titanus, a brown beetle the larva of which is a large, whitish 
grub living in the soil and attacking the underground portions 
of the cane. 

The weevil borer (Sphenophorus obscurus) as a pest of 
sugar-cane is mentioned in an article entitled Economic 
Entomology in Fiji (see p. 218). This appears to be the 
pr.ncipal pest of sugar cane in Fiji, where it is controlled by 
means of baits of small pieces of snlit cane distributed on the 
ground to attract egg-laying females, The baits are collected 
and buined when eggs have been Jaid in them. 

Two articles based on a report on a visit to St. Kitts 
(pp. 282 aud 295) also mention insects which occur as pests 
of sugar-cane. ‘The chief of these are termites, provisionally 
identified as Zermes flavipes, which cause serious injury to 
canes on a limited area in that island. Another insect, 
Lachnosterna patruelis, occurs in abundance in the soil of 

cane fields in the locality where the termites are known- 
A root borer also occurred in these fields. This was the larva. 
of a weevil, and although an adult was not reared from the 
larva, circumstances seemed to indicate that it might be a well- 
known greyish brown weevil* which occurs throughout the 
Leeward Islands, where it feeds on the leaves of citrus plants, 
and is commonly to be found hiding in pigeon pees, and other 
bushy plants growing in the vicinity of cane fields. 

The sugar-cane insects of Hawaii formed the subject of 
an article which appeared on p. 74. This was a review of 
Bulletin 93 of the United States Department of Agriculture, 
Bureau of Entomology. The leaf hopper (Perkinsielle 
saccharicida) 1s the principal pest of sugar-cane in Hawaii, 
the damage done by this insect in 1903 and 1904 having been 
estimated at about $3,000,000. In more recent years this 
loss has been greatly reduced, largely by means of natural 
enemies which have been employed under scientific control. 

The occurrence of the cane tly (De/phar saccharivora) in 
Martinique in 1910 is mentioned at p. 234. 

corron. Perhaps the most important feature in con- 
nexion with the pests of cotton during 1912 is the discovery, 
by the Entomologist of this Department, of the leaf blister 
mite (Hriophyes gossypiz) in Barbados. This mite has been 
known in other West Indian islands since 1903, but until the 
early part of 1912 it was not known to occur in Barbados- 
After its discovery, however, investigation revealed that it 
was widely distributed in the island and that it had probably 
existed there for more than one year, but had not been 
observed and reported. References to this occurrence are to 
be found at pp. 90 and 106. 

The cotton worm in the United States in 1911 was the 
subject of a note (see, p. 266) in which the theory was 
advanced that the unusual outbreaks of this pest in the 
United States in 1911 resulted from migrations of the adult 
insect, presumably from Mexico and Central America or the 
West Indies. The occurrence of the cotton worm in Trinidad 
is referred to in the article already mentioned (Entomology 
in Trinidad; p. 314). 

Reference is made to experiments with the cotton boll 
weevil in Cuba (see p. 170), where it is said to have been 
found that by late planting and the destruction of cotton 
plants, as soon as the crop is harvested, cotton can be grown 
satisfactorily even though boll weevil is present. In the 
United States, however, early planting has produced more 
satisfactory results than late planting. 

The occurrence of a weevil in German East Africa, which 
attacks Caravenica cotton in a manner similar to that in 
which the boll weevil attacks Upland cotton in the United 
States, is mentioned at p. 266. 

BANANAS. Insects attacking the banana have been dis- 
cussed at pp. 170 and 218. Both these references are to the 
occurrence of the banana weevil (Sphenophorus sordidus) in. 
Fiji, which is of interest because, while this insect is 
a serious pest in that place, it occurs in the West Indis 
without attracting any very special attention. 

coco-Nuts. Pests of coco-nuts have been referred to in 
three places during the year. In the article on Economie 
Entomology in Fiji (see p. 218) mention is made of several 
coco-nut pests. ; 

A new species of white fly (Aleyrodicus destructor) 
attacking coco-nuts is recorded from the Philippines. Another 
article referring to coconuts in the Philippines, entitled 
Protection of Coco-nut Palms from Beetles, appeared at 
p. 378. It gives an account of legislation having for its 
object the control of coco-nut beetles, Oryctes rhinoceros and 
Rhynchophorus ferrugineus, by compelling owners to destroy 

* Since identified as Brophthalmus esuriens. 
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trees which are dead or dying as a result of attacks of 
these beetles. 

corn. The corn ear worm (Laphygma frugiperda) 
occurred in unusual numbers in the Southern United States - 

during 1912, and in Trinidad also it was more than ordin- 

arily abundant. An acccunt of these occurrences was given 
on p. 346. 

MANGOES, Several species of fruit flies attacking mangoes 
were mentioned in an article entitled Mango Pests in the 
Philippines (see p. 106); other insects capable of causing 
serious injury to mangoes mentioned in the same article are 
the so-called mango flies —two species of the genus Idiocerus. 
These are Hemipterous insects which with their sucking 
mouth parts damage the buds and tender twigs. 

cacao. The method of trapping the cacao beetle (Stevra- 
stoma depressum) which had been found successful in Trinidad 
was described on p, 314. 

This account will be continued 

CHANGES IN CALCIUM CYANAMIDE. 

A paper dealing with the changes in calcium 
cyanamide in a temperate climate is thus abstracted 
in the Bulletin of the Bureau of Agricultural Intelli- 
gence and of Plant Diseases for October 1912:— 

Calcium cyanamide, especitlly if it is in a more or less 
moist medium, absorbs a certain amount of water and 
-earbonic acid which go to increase the weight, and result 
consequently in a reduction of standard; it is doubtful, 
however, whether in correspondence herewith a real and 
genuine loss of nitrogen must be assumed to take place. 

Taking up this question, the writer has carried out 
a series of researches on three specimens of calcium cyana- 
mide kept for periods of twenty-five and fifty days, both 
in adry and a moist medium. The losses of nitrogen were 
estimated directly, by collecting and ascertaining the quantity 
of ammonia given off during the experiment; indirectly, by 
making a determination of the nitrogen before and after the 
experiment, with an innovation in the method inasmuch as 
the determinations made after the experiment were carried 
out on quantities of material weighed before the experi- 
ment, and afterwards submitted in their entirety to analysis, 
so as thus to obtain the real and actual loss of nitrogen, 
independently of any variation of weight undergone by the 
fertilizer. In both cases the specimens were kept in bell jars 
through which a slow current of air driven by a fan passed. 

The results obtained show that calcium cyanamide does 
effectively undergo a loss of nitrogen, which, however, even 
in a moist medium is very small. In this experiment the 
material was spread out and broken up, so that it had a large 
surface exposed to the action of the moisture which causes 
the loss of nitrogen, while under real practical conditions this 
does not take place, nor is the material kept in media 
saturated with moisture; for this reason, the writer is of 
Opinion that in practice the losses to be apprehended will 
be almost 7// or very small, especially if the medium is not 
very moist. 

In a second series of enquiries carried out on the same 
materials and under the same conditions, the writer concerned 
himself with the variations undergone by nitrogen in the 
cyanamide form. From the results he notes that nitrogen in 
this form undergoes constant diminution in the course of 
time; this diminution, though smal] im a dry medium, 
increases considerably in the open air, and may result in the 
almost entire disappearance of the cyanamide form in a moist 
smedium. He therefore thinks that in calcium cyanamide the 
progressive conversion of the nitrogen in the cyanamide form 

into other forms, which remain in the manure, is produced by 
the action of moisture. 

Finally, in a third series of investigations, the writer 
studies the course of this transformation in the aqueous 
solution of calcium cyanamide, likewise extending his atten- 
tion to the dicyandiamide form. He works with concentra- 
tions of 1 per cent. and 5 per cent. at a constant temperature 
of 27° C. The percentage of cyanamide and dicyandiamide 
nitrogen, determined at various intervals of time, are summed 
up in a table and represented graphically in two diagrams 
which show:— 

(1) That the cyanamide form diminishes continuously 
until complete disappearance, with greater speed in the more 
concentrated solution. 

(2) That the dicyandiamide, which is ni or almost ml 
at the start grows rapidly to a maximum, after which it 
diminishes continuously, and the phenomenon is more pro- 
nounced in the more concentrated solution, in which the 
formation of dicyandiamide is greater. 

A notable fact in these solutions is the formation of crys- 
tals of calcium hydrate, while the formation of ammoniacal 
compounds does not take place; a mixture of two or three 
different crystalline forms of deliquescent nitrogenous 
compounds, melting below 100° C., which was isolated from 
the solution, appears to contain the final forms into which 
the nitrogen of the calcium cyanamide passes. It must 
be held, therefore, that the conversion of the cyana- 
mide in the soil must not be attributed exclusively to physico- 
chemical causes determined by the presence of zeolites* and 
colloids} in general, but must in great part be due to the 
action of the calcium present in the substance. 

A Work on Tropical Products.—There has 
been published lately, in German, an aid in botany for 
planters, colonial officers, business men in the tropics and 

travelling investigators (Botanisches Hilfshuch fiir Phlanzer, 
Kolonialbeamte, Tropenkaufleute and Forschungsreisende), by 
Dr. Hubert Winkler. This is reviewed in Der Tropenpflanzer 
for December 1912, which commences by emphasizing that 

the want has long been felt for a book in which the unpro- 
fessional man may find, in a closely abbreviated form and 
alphabetical order, the most important facts concerning usefuk 
tropical plants. The book is stated to be to a certain extent 
a counterpart of Ferdinand von Miiller’s Select Bxtratropicad 
Plants, which is no longer published in English, but has been 
translated nevertheless into German; it is now so out of date 
that it requires to be rewritten. The work mentioned actually 
dealt only with extra-tropical plants. Winkler’s book is really 
concerned with tropical crops which possess importance from 
the standpoint both of Germany and her colonies. 
The greater part of the book contains descriptious of the 
crops and information concerning their culture, uses, and so 
on; and there is given a detailed table, in the order of the 
botanical names of the plants, carefully arranged, together with 
the common names; another table classifies the matter under 
the names of the products. The book is stated to be 
cheap, and it is expected that it will have a wide sale, par- 
ticularly as a supplement to the statistics concerning raw 
materials that are found in the libraries of large com- 
mercial firms—those engaged in trade as well as those 
concerned with planting. The work is published by the 
Hinstorttsche Verlagsbuchhandlung, Wismar. 
ee ee ee 

*Minerals soluble in acids, in which most of them deposit 

silica. 
+Substances which pass only exceedingly slowly througls 

a porous membrane. 
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GLEANINGS. 

The distribution of plants from the Antigua Botanic 
Station during December 1912 comprised: cane cuttings 
12,900, limes 3,024, onion sets 2,500, coco-nuts 250, and 
miscellaneous plants 134, 

It is announced in the Diario Official, Brazil, that an 
experiment station for cotton-growing is to be established in 
one of the districts of the state of Maranhao, for the purpose 
of encouraging intensive cotton-growing. 

There was a large deficiency in the rainfall of Dominica 
during last year, as is shown by the fact that the total pre- 
cipitation received at the Botanic Station was 63°75 inches 
as compared with 97°26 inches in 1911. 

For the year ending September 30, the total sugar con- 
sumption of Europe was 4,659,000 tons. For the year 
1910-11 it was 5,242,000 tons. Great Britain still leads the 
nations and consumed 1,888,000 tons during the past year. 
{From the Lowistana Planter, December 21, 1912.) 

With regard to the introduction and extension of crops 
in St. Vincent, it may be mentioned that during last month 
7,000 coco-nuts were imported from St. Lucia and fumigated 
for planting purposes, and that 1,000 seeds of Havea brasil- 
densis Were received as well by the Agricultural Department, 
from Singapore, ; 

Colonial Reports—Annual, No, 738, shows that the 
exports from Northern Nigeria by way of the River Niger 
during 1911, were valued at £594,083, against £308,700 
during 1910. Among the principal articles causing the 
increase was rubber, the value of which rose trom £37,900 
in 1910 to £53,511 in 1911. 

A Bulletin received from the Director-General of the 
Department of Agriculture, Egypt, shows that the cotton 
crop in both Lower and Upper Egypt was expected, on 
December 1, 1912, to be above the average. In Lower 
Egypt the first picking has been especially heavy, but subse- 
quent pickings did not yield as much as had beensanticipated. 

A report of the Gout Show held at Queen’s Park by the 
Barbados Goat Society on December 18, which has been 
received from the Secretary, shows that the prize of 510 and 
a diploma of merit offered by the Commissioner of Agricul- 
ture were won by Mr. L. A. Stoute’s goat, Handsome. This 
animal is one-half Toggenburg and three-eighths Anglo- 
Nubian. 

Ina monograph prepared by tlie Director-General of 
Commercial Intelligence, India, and entitled Burma Rice, it is- 
shown that, out of an export from British India of 2,256,068- 
tons of rice, 1,719,576 tons came from Burma; this proportion 
is over three-quarters of the whole. It appears in addition 
that Burma supplied 63:4 per cent. of the rice consumed by 
the Western World. 

At a meeting of the Nevis Agricultural and Commercial 
Society, held on December 24, it was decided to hold an. 
agricultural show on the 30th instant. [t may be mentioned, 
as of some interest, that a supply of Paris green and lime 
has been stocked by the Government in the island, as a result 
of recent experience in. the want of the insecticide to control 
the cotton worm. 

The Commissioner of Agriculture has been informed by 
the Acting Colonial Secretary, Antigua, that the certificates 
gained by the successful candidates in the recent examina- 
tions held in connexion with the Reading Courses of this 
Department will be presented to them by His Excellency the 
Governor of the Leeward Islands, at the Agricultural Show 
to be held in Antigua on February 20. 

It is stated by the Agricultural Superintendent in 
St. Kitts that the cane erop, in the northern district where the 
rainfall has been maintained, has made useful progress and 
that the prospects for the coming season are very good. In 
the Basseterre district, the canes have greatly recovered from 
the drought, but are still very backward for the time of the 
year, and require heavy rains for their proper growth. 

The Tenth International Congress of Agriculture will be 
held at Ghent from June 8 to 13, 1913, at the same time as 
the International Exhibition. The subscription for member- 
ship is 16s. Further information may be obtained from 
M. Vandervaeren, Assistant General Secretary, 228 Chanssée 
d’Alsemberg, Brussels. The Congress will be divided into 
five sections, dealing with rural economy, the science of agri- 
culture, animal industry, rural engineering, and forestry. 

The typhoons have done tremendous damage to the 
Formosa sugar crop, and at one time it was calculated that 
the decrease would be no less than 40 per cent. Later reports 
are, however, not so bad, and it is now anticipated that only 
a 30-per cent. reduction will be experienced and that the 
total crop will amount to 1,700,000 piculs (101,200 tons). 
Last year’s production of the thirty-three sugar factories at 
work was 179,000 tons, (The Jnternational Sugar Jou nal, 

December 1912.) 

An account is given in Z'eysmannia, 1912, No. 2, 
p. 92, of a trial of daily and alternate daily tapping of Hevea. 
The number of trees in the experiment was 600, divided into 
two lots of 300. In the first quarter of March 15 to Decem- 
ber 14, one lot was tapped daily and the other lot every other 
day. Ina similar second period the treatment was reversed, and 
that of the first period resumed in the third; while there was 
a fourth similar period in which the treatment of the second 
was repeated. The table of results shows that daily tapping. 
gives a much higher yield of rubber than tapping trees every 
other day, 



Vor. XII. No. 280. THE AGRICULTURAL NEWS, 29 

STUDENTS’ CORNER. 

In continuation of the notes on economic matters 
relating to estate management, which last appeared in the 
Agricultural News, Vol. XI, p. 349, the student’s attention 
is now directed to the subject of the grading, packing and 
transport of agricultural produce. 

In central sugar factories, owing to co opesative and 
labour-saving methods, and chemical control, the grading, 
packing and transport of produce attains a high standard of 
efficiency. Dut the stude.t will not fail to uote that in 
supplying the central factory—which can be regarded as 
a local market—the same principles apply in sending to the 
mills healthy, well-packed and uniform sugar-cane. In this 
connexion, also, the variety of cane is of importance. 

In the case of cotton, the grading is entirely in the 
hands of the grower, the packing and shipping are done by 
the central ginneries, or the exporting may be done through 
individual agents. (See Agricultural News, Vol. IV, p. 273; 
and the 4.50 of Cotton Cultivation, Pamphlet Series, No. 45.) 

But, as the student will realize, it is in connexion with 
the more perishable agricultural produce—fruit—that grad- 
ing, packing and transport demand the greatest consideration. 
The public taste in large communities has become cultivated 
and critical: the demand, say, for a pound of oranges, to-day, 
means the demand for a pound of oranges of a definite variety, 
uniform in size and condition. The force of this demand 
atfects the retail tradesman, the wholesale buyer and, finally, 
the cultivator. The grading, packing and transport of fruit 
is dealt with very fully in the following articles: Packing 
and Transport of Fruit, West Indian Bulletin, Vol. I, p. 296; 
Cold Storage of Fruit, West Indian Lnlletin, Vol. V, p. 117; 
Regulation of Quality of Exported Fruit, West Indian Bulle- 
tin, Vol. VIII, p. 131; Jamaica Fruit Trade, West Indian 
Bulletin, Vol. I, p. 263; Packing of Exhibits, Agricultural 
Wews, Vol. 1X, p. 130. Reference is als6 made to the ‘Fruit 
and Fruit Trees’ columns in the Agricultural News. 

Consideration of the perishable nature of agricultural 
produce suggests the question of insurance. Apart from the 
insurance of shipments, there is the insurance of cultivations 
—particularly sugar-cane—and of buildings and live stock. 
Mutual insurance of live stock is worthy of consideration, 
particularly as regards those islands where land settlement 
schemes have largely increased the number of peasant propri- 
etors. The following articles should be referred to in con- 
nexion with agricultural insurance: Agricultural News, Vol. V, 
p- 390; VII, p. 185; IX, p. 1. Also the publications of 
insurance companies should be consulted. 

It should be stated that of the following questions the 
intermediate and final are based upon notes given in the 
Agricultural News, Vol. XI, p. 349. 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

1) How would you show that plants (a) take in, a/ Pp 
(b) give off, water! 

(2) Mention as many uses of roots as you can. 

INTERMEDIATE QUESTIONS. 

(1) Where a two-horse team draws 3,000 Ib , a three-horse 
team draws 5,000 tb. Discuss the reasons for this ratio of 
2:3:: 3,000 : 5,000; and make diagrams to show how you 
would attach the animals to tle vehicles in each case. 

(2) State how you would measure the area of a field. 

Fryab QUEsTIONs. 

(1) What do you understand by agricultural law? Give 
a short account of the plant disease legislation in your own 
island. ‘ 

(2) Make a cross-section diagram, approximately to 
scale, of any well-constructed cattle shed you have seen. 
Name the different parts and give measurements. What 
would be the approximate cost of such a building, constructed 
to accommodate twenty animals? What sanitary arrangements 
would you enforce in the construction and management of 
such a building? 

VEGETABLE SILKS. 

The nature and production of one of the vegetable silks, 
namely silk cotton or kapok, has already been described in the 
Agricultural News, on page 324 of this volume and in other 
places. The present article is based upon useful information 
concerning vegetable silks in general which appears in the 
Bulletin of the Bureau of Agricultural Intelligence and of 
Plant Diseases, for September 1912. 

It appears that attention has been recently directed 
toward the utilization of various fibres other than kapok and 
akon, the outcome of a discovery that the preliminary chemi- 
cal treatment, necessary before weaving, can be applied to the 
new fibres in question. 

The fibre of Chlorocodon Whyteti (see Agricultural News, 
Vols. X, p. 285; XI, p. 280) is considered first, and it is 
stated that it was tested at the spinning factory of Chemnitz 
and found to be of good quality. The above-mentioned 
plant is a liane which grows in the neighbourhood of Amani, 
though not in suflicient quantities to make its exploitation 
in a wild state a profitable undertaking. Whether its culti- 
vation will pay or not will be proved when the experiments 
begun at Amani are brought to a conclusion. 

The fibres which cover the seeds of Funtumia elastica 
were thought well of, as also were the brown fibres of 
Bombax rhodognaphalon, a tree which is fairly abundant in 
the forests of German East Africa. 

With regard to the production of akon two species, 
Calotropis procera and C. gigantea are of interest. The 
latter species is distributed from India to South China and 
the Malay Archipelago, while the former has also been found 
on the steppes of Kast Africa, especially in the German 
Colonies. The two species differ very little from one another 
but C. gigantea yields a rather better grade of fibre than 
C. procera. Hitherto akon has come almost entirely from 
India, but there appears to be no reason why the industry 
should not be gradually established in other parts of the 
Tropics. (See Agricultura’ News, Vol. XI, p. 364.) 

The fibres so far considered are obtained from plants 
growing in the wild state. It will be remembered that the 
characteristic feature of kapok production is the fact that the 
trees are frequently cultivated. Kapok is, of course, a com- 
mercial term, and the vegetable silks included under this 
term are derived from Hriodendron anfractuosum (the silk- 
cotton tree of the West Indies) and Borax sp. The seeds 
of Hriodendron anfractuosum weigh nearly twice as much 
as the fibre and contain 23 per cent. of oil, about 20 per cent. 
of which can be extracted with good machinery. This oil, 
which is used principally in the manufacture of tallow, has 
fetched of late years from £14 to £24 per ton. The cake 
can be used as manure, but it contains only 4 per cent. of 
nitrogen. The wood of this tree is also of commercial value; it 
is exportec to Germany where it is much used for veneer work, 
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FUNGUS NOTES. 

A DISEASE OF TANIAS. 

Information is given in the /owrnal of the Jamaica Agri- 
cultural Society, for November 1912, in regard to a disease 

of the Tania, or Cocoe, as it is called in Jamaica, which 
appears to be widely distributed in that island. It seems 
that some varieties of tania, for instance ‘Sinkit’, ‘White Jack’ 
and ‘Bamboo’, are particulary susceptible: whereas the tania 
known as ‘Sally’ is very rarely attacked, even when planted 
in infected soil. 

The disease has been investigated by Ashby, recently 
Bacteriologist and now Microbiologist to the Jamaica Depart- 
ment of Agriculture. His account of the disease is as follows: — 

‘The disease is the dry rot caused by a fungus not 
described by mycologists elsewhere. I have only found it on 
samples of the Commander variety of cocoe from several 
places in Portland and St. Mary. The name I have given to 
it is Hormiscium colocasiae. ‘Yhe fungus enters the water- 
conducting system and stops it up, in part causing an effect 
resembling drought; in time the water-conveying strands turn 
brown and give the characteristic appearance to the cocoe 
when it is split open. The tissue shrinks and splits internally, 
and when the split extends to the surface, insects, worms and 
other fungi gain entrance and increase the rot. 

‘The parasite can only gain entrance through a wound in 
root or tuber, if not already present in the ‘“‘seed” or “eye” 
(an analogy from the ‘‘Irish” potato). 

‘The disease gains entrance then:— 
(1) From the seed used for planting in which it is 

present invisibly to the naked eye. 
(2) By infection of the fresh cut surface of the ‘‘seed”. 
(3) Through any wound of root or tuber, however small. 
‘No. (1) is a very general source of infection. The 

fungus extends in the water-conducting strands much beyond 
the parts which become brown: if a diseased cocoe is used 
for planting, no matter how carefully the visibly diseased 
parts may be cut away, the fungus may still be present in 
the apparently sound portion and from this, extend into the 
buds which grow into the new plant. It is also evident that 
a cutlass or any knife which has been used in cutting up 
diseased cocoes will infect the surface of an otherwise sound 
“seed” and also propagate disease 

‘I believe that this disease has spread over large areas, 
and is still extending, as the result of the use of diseased 
“seed”. 

‘With regard to (3), land which has raised a succession 
of more or less diseased crops of “Commander” will be 
saturated with the disease which is preserved in every 
fragment of decaying root and tuber eft in the soil; a wound 
on root or tuber caused by insects, grubs, or worms, however 
small, would then make the chance of infection strong. In 
dealing with the disease two principles must be observed 
therefore:— 

(1) Never plant from diseased material, no matter how 
slight the visible attack. 

(2) Cease to grow the variety in question on land in- 
fected by disease; this must hold until experiment has shown 
how long the fungus retains its vitality in the soil.’ 

It might be added that Massee ascribed the cause of 
Colocasia disease of Tanias to Peronospora trichotoma 
(Mass.). In the early stages of this disease a tuber when cut 
across shows 4 number of yellow dots or points which corre- 
spond in position to the vascular bundles; these become 
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darker in colour as the disease progresses and finally the 
entire substance of the tuber, with the exception of a thin 
peripheral portion, becomes blackish in colour and decayed. 
Although these symptoms possess points in common with 
those described by Ashby, it is quite possible that two 
diseases exist and that each is caused by a different fungus, 

‘NEW SOURCES OF PAPER. 
Of all raw material, a new fibre is perhaps the most 

difficult to introduce to the market; it has to be as good and 
as cheap as (often better and cheaper than) one of the old 
fibres, and it must be produced on a sufticiently large scale 
to make its supply uniform, In the case of a fibre possessing 
exceptional qualities the difficulties attending its commercial 
introduction are reduced, and this applies to some new 
sources of paper which have recently received attention in 
the Kew Bulletin, No. 9, 1912. 

Early last year, Messrs. Clayton Beadle and Stephens 
drew the attention of Kew to the value of Hedychium 
coronarium as a source of material for paper-making. ‘This 
plant, a member of the Natural Order Zingiberaceae, to 
which ginger belongs, is a native of India; but is also 
recorded from Central America, the West Indies, New 
Zealand, Mauritius and West Africa. It flourishes only 
under tropical swamp conditions, and large areas covered 
with this plant are to be found in Brazil. The plant is 
characterized by the horizontal tuberous rootstock which 
bears erect elongated leaf stems 3 to 5 feet high by } to 1} 
inches thick. ‘The aérial portions of the plant are not unlike 
those of the maize in general appearance. After cutting 
down the stems it is found that four to five months must 
elapse before a fresh growth of stems is made. The specific 
characters of the plant are: Inflorescence ellipsoid or ovoid; 
3—5-flowered bracts which are densely imbricate (overlap- 
ping) in 5—S&-spirals. Staminodia (barren stamens) oblong- 
lanceolate, white. Labellum (strongly developed petal) 
widely obcordat2 (inverted heart-shaped) white, with yellow 
sometimes near the base. Filament white. 

Having satisfied themselves as to the good qualities of 
Hedychium fibre from dried material received from Brazil, 
Messrs. Clayton Beadle and Stepkens made further investiga-- 
tions with fresh green material obtained from growing plants 
at Kew. In a letter to Kew, Messrs. Clayton Beadle and 
Stephens wrote: ‘Papers produced from this fibre have even 
greater tensile strength than the strongest manila papers 
produced. The strongest manila papers have a strength of 
6,000 to 7,000 metres ‘*breaking length’. This paper has 
from 9,000 to 10,000. Its elasticity and folding qualities 
are exceptional, Moreover, it can be made to bear ink and 
possess parchment qualities without any sizing or other 
special treatment. 

‘The reason for this we find to be due to the presence of 
the cells associated with the fibre, which are of a semi-gela- 

tinous nature, when chemically treated, and dry into the 
interstices of the paper and produce natural parchment.’ 

The following is an extract taken from a paper recently 
presented to the Highth International Congress of Applied 
Chemistry by Messrs. Clayton Beadle and Stephens. ‘We 
draw attention to this fibre as we believe it may become of 
great industrial importance to the paper trade. Where 
circumstances are congenial to its growth the plant spreads to 
the exclusion of all other vegetable growth by means of its 
rhizomes so that it can be harvested at least once a year, 
producing a heavy crop. It is an easy pulp to manipulate. 
It is capable of producing a paper of exceptional strength and 



Mores Xie No: 280: 

can be worked either bleached or unbleached. The fact that 
the paper in its natural state, without the addition of any 
materials whatever, can be made to possess grease-proof and 
self-sizing qualities is a point of commercial importance.’ 

These investigators have also dressed some of the fibre 
from the green stem, and the tensile strength tests indicate 

that it is almost exactly similar in strength to the best pure 
manila hemp which is the only fibre than can be used in the 
self-binding reaper machine, It might be added that manila 
hemp is practically a monopoly of the Philippine Islands from 
which the export was 121,637 tons in 1904 valued at 
£4,188,835; but this has declined to 146,208 tons valued at 
£3,025,036 in 1911. 

In view of the valuable nature of Hedychium two other 
members of the same Natural Order, Amomum hemisphericun 
and Alpinia nutans, were submitted to Messrs. Clayton 
Beadle and Stephens for examination. It would appear 
from this report that these two species, particularly Amomum 
hemisphericum, could be made to produce a strong brown 
paper with a long tear, and although Jess valuable than 
Hedychium these species might prove very useful sources of 
material for paper-making. 

Ainomum hemisphericum is a native of Java. Alpini 
nutans is recorded from Hong Kong, Formosa, Cochin China, 
the Eastern Himalayas, and the Malay Peninsula. It is also 
known from the West Indies, Guatemala, Venezuela, 

Surinam and Brazil, but like Hedychium it has probably 
been introduced into the Western Hemisphere from the East. 

EXPORTS FROM ST. VINCENT, 1911. 

The following information is taken from the 
“Report of the Supervisor of Customs, St. Vincent, for 
1911, which was gazetted on November 28, 1912:— 

The value of the exports to the United Kingdom 
amounted to £73,378 as against £63,981 for 1910, showing 
an increase of £9,397. 

The value of exports to British Possessions were £42,166 
as compared with £35,306 for the previous year—an increase 
of £6,860. 

Exports to foreign countries amounted in value to 
£3,081, as against £1,893 for the year 1910—an increase of 
£1,188. 

The fellowing table shows the values of exports according 
to the classification recently adopted:— 

Class I. Food, drink and tobacco £60,102 
Class II. Raw materials and articles) 

: + 46,764 
mainly manufactured | 

Class IIT. Articles wholly or mainly \ Bac 
- 1,582 

unmanufactured | , 
Class IV. Miscellaneous and unclass- | 

ima el,O46: 
ified J 

Class V. Bullion specie 9,131 

Total 118,625 

Under Class I, the principal article is, of conrse, arrow- 
root, the value of which amounts to £40,429; cacao is valued 
at £5,069, live stock at £4,671, ground nuts at £1,060, 
sugar and syrup at £5,743, and vegetables at £1,455. All 
the above are the produce or manufacture of the Colony. 

Under Class II, the principal item of export is cotton 
valued at £41,619. Cotton seed is valued at £3,851. 
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Under Class III, the only item of any importance is 
cassava starch valued at £1,268. 

Class IV does not call for any special comment. 
Class V is composed of:— 

Bank notes 

Silver 
£3,935 
5,19 

The following exports have increased in value to an 
appreciable extent:— 

oo) p> 

Article. Increase. 
Arrowroot £10,339 
Cacao 937 
Sugar and syrup 1,936 
Cotton 3,210 
Cassava starch 488 
Specie (including bank notes) 2,601 

In the case of arrowroot it is significant that while the 
exports have decreased in quantity to the extent of 
1,038,595 Ib. the value is £10,339 in excess of that for 
1910. This is due, as regards quantity, to the fact that 
exporters have held back much of the year’s crop for reasons 
of their own, and as regards value to the good prices which 
have been ruling throughout the year 1911. 

The value of the following articles of export show 
decrease:— 

Article. Decrease. 
Molasses £1,482 
Ground nuts 683 
Vegetables 289 

In the case of each of the above articles I believe the 
reason for the decrease to be the same, namely the appropria- 
tion of larger proportions of arable land for growing of 
cotton and arrowroot on account of the higher prices prevail- 
ing for these articles. 

In this connexion it will also be noticed that the local 
consumption of wheaten flour has increased largely as is 
evidenced by the considerable increase in importation of this 
article during the year, flour taking the place of vegetables 
where the supply failed to meet local demands. 

In conclusion I would draw attention to the fact that 
the values of exports of the Colony exceed the value of its 
imports to a marked extent, which under the circumstances 
existing in St. Vincent may be taken as an indication of 
improved economic conditions and an unmistakable sign that 
the Colony is journeying towards prosperity. 

An abstract of a paper in the Yzperiment Station Record 
for July 1912 gives the results of experiments dealing with 
the time of the leaf-fall of some tropical trees; they were con- 
ducted at the Peradenyia Botanic Garden and Experiment 
Station, Ceylon, and elsewhere. It was shown that if the 
trees are pruned in the last month of the year, new leaf- 
growth is formed in December, which does not fall in the 
normal period for the loss of the leaves. This led to the 
conclusion that the normal leaf-fall of the trees observed is 
not due primarily to external conditions, but that its cause 
lies in part at least within the plant. It may be stated that 
the matter is summed up, in Schimper’s Plant Geography, 
p. 245, in the following words: ‘Such cases of the loss and 
restoration of the leaves independently of the season of the 
year can only be due to internal causes. Frequently such 
a leaf-fall is a sign that the tree is preparing to blossom,’ 
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MARKET EEPORTS.: 

West Ixpia CommMITTEk CIRCULAR, 

December 31, 1912; Messrs. E. A. de Pass & Co., 

December 20, 1912. 

ArRowRoot—3ifd. to 5d. 
Barata—Sheet, 3/64; block, 2/6} per tb. 
Reeswax—£7 10s. to £7 12s. 60. 
Cacao—Trinidad, 71/- to 79/- per cwt.; Grenada, 69/-; 

Jamaica, 56,6 to 65/-. 
CorrEE—Jamaica, 71/6 to S3/-. 
Copra—West Indian, £27 15s. per ton. 
Corroy—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 15d. to 19d. 
Frvit—No quotations, 
Fustic—No quotations. 
GincER—48s. to 6ds. 
TsrncLtass—No quotations. 
Honey—No quotuations. 
Lime Juice—law, 8d. to 1/2; concentrated, £18 5s. to 

£18 10s.; otto of limes (hand-pressed), no quotation. 
Loc woon—No quotations. 
Mace—1,9 to 2/9.. 
Nutmecs—4id. to 54d. 
Pimento—2!d. to 2,'gd. 
Rosser—lara, fine hard, 4/7-; fine soft, 4/5}; Castilloa, 

4/ per ib. 
Rousr—Jamaica, 2/1 to 6/- 
Sucar—Crystals, 17,9 to 20/-; Muscovado, 11/6 to 14/6; 

Syrup, 10,9; Molasses, no quotatioas. 

New York,—Messrs. GiLuesprz Bros, & Co., December 

13, 1912. 

Cacao—Caracas, ldc. to 15$c.; Grenada, 14c. to 15c; 
Trinidad, 15c. to 15jc. per th.; Jamaica, 1l#c. to 12kc. 

Coco-nuts—Jamaica, select, $33°00 to $3400; culls, 
$19-00 to $20°00; ‘Trinidad, select, $33°00 to $34-00; 
culls, $19°00 to $20°00 per M. 

Oorrer—Jamaica, 15jc. to 16zc. per tb. 
GiyceR—8jec. to 12c. per Ib. 
Goat Skins—Jamaica, 58c.; Antigua and Barbados, 46c. 

to 48c.; St. Thomas and St. Kitts, 48c. to 46c. 
per lb. , 

Grare Froir—Jamaica, $1°50 to $2:00. 
Limes—$5'00 to $4°75. 
Maocr—allc. to 52c. per th. 
NutmEecs—110’s, ]4c. 
Orances—Jamaica, $1°25 to $175. 
Pimento—4}c. per tb. 
Scvear—Centrifugals, 96°, 4°M5c. per tbh.; Muscovados, 89°, 

3-05c.; Molasses, 89°, 3°30c. per tb., all duty paid. 

Trinidad,—Messrs. Gorpon, Grant & Co., January 6, 

1913. 

Oacao—Venezuelan, $14°75 per fanega; Trinidad, $15°75 
to $14°d0. 

Coco-nut O1c—90c. per Imperial gallon. 
CorrerE—Venezuelan, 15c. per fb. 
Corra—$4°25 per 100 ib. 
Duaat—$3'75 to $4°00. 
Oxrons—$1°50 to $4°00 yer 100 Th. 
Pras, Sprit—$5-75 to $6°00 per bag. 
Potators—English, $1°20 to $1°:5 per 100 tb. 
Rice—Yellow, $5:00 to $5°25; White, $6°50 to $7:00 

per bag. 
8vucar—American crushed, no quotations. 

Barbados.—Messrs. James A. Lynca & Co;, slatde 
January IL. 1913; Messrs. T. S. Garnraway & 

Co., January 13, 1913; Messrs. Leacook & Co., 

January 6, 1913. 

Arrowroor—86-00 to $800 per 100 tb. 
Oacao—$10°00 to $1200 per 100 tr. 
Coco-nuts—$20°00. 
Hay—$1-60 to $1°80 per 100 th. 
Manures—Nitrate of soda, $75°00; Cacao manure, $45°00 

to $4800; Sulphate of ammonia, $8U UU to $85-00 
per ton. 

Motasses—No quotations. 
Ontons—$6-00 per 100 tb. 
Pras, Spuit—$6'40 per bag of 210 th.; Canaéa, $3-00 

to $4°90 per bag of 120 Ib. 
Potrators—Nova Scotia, $1°70 to $3.00 per 160 th. 

Rice—Ballam, $5°10 to $5°60 per 19U tb.; Patna, no 
quotations; Rangoon, no quotations, 

Suear—American granulated, $4°75 per 100 th. 

British Guiana.—Messrs. Wrerinc & Ricurer, Jan- 
uary 4, 1913; Messrs. Sanpbacu, Parker & Co, 

33 January 3, 191 
? 

Messrs. WIETING Messrs. Sanp- 
ARTICLES. icaRienten® BACH, PargER 

& Co. 

ARROwROOT—St. Vincent — a= 

Batata—Venezuelablock| No quotation Prohibited 
Demerara sheet 72c. per th. 68c. per tr, 

Cacao—Native 18c. per ib. 19¢: ; er Th, 
Oassava— 80c. ia SO 
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ets plants and animals; and to the way in which it is 

= applied to the purposes that cause it to be indispensable 

to life. 
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Water and Life 

i 

ygater is found in all living tissues, and 

Wy W/ 2) fg this circumstance, together with the results 

WIS of experience, leads to the conclusion (which 

few would dispute) that water is necessary to life. 

Organized experience, or experiment and observation, 

teaches also that water is the substance found most 

abundantly in living cells. As water is so necessary 

and so abundant where life is found, enquiry may well 

be made as to its sources; as to the uses that it fulfils in 

those ultimate divisions, called cells, of the tissues of 

required by living beings will be considered first. The 

most obvious of these are the external supplies, which 

are drunk by animals and consumed in their food, and 

taken from the soil by the roots of plants. The resb 

of the water needed by living organisms is produced in 

those beings by changes, called metabolic changes, 

brought about by respiration. This important result 

of respiration, alone, makes it useful to know in what. 

the process consists and how it takes place. 

The most familiar kind of respiration is that 

entailed in the breathing of animals, resulting as is 

well known in the consumption of free oxygen and the 

production of carbon dioxide and water. A simple 

study of the life-processes in plants shows that a similar 

action takes place in the leaves; though the production 

of water in this way for the use of plants often escapes 
This is called direct respiration, There is also 

another kind of respiration, called intramolecular respira- 

tion, because it takes place between the smallest parti- 

cles of matter, or molecules, in the cells, in plants as well 
In this kind of respiration, the oxygen used 

is not free, like that in the air, but united to other 

notice. 

in animals. 

* Wisconsin Reseaich Bulletin, No. 22. 
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elements in the food bodies (nutrients), or the tissues; 

intramolecular respiration causes these to be broken up, 

and simpler substances are formed which are poisonous 

and have to be removed as fast as they are produced, or 

they will kill the protoplasm in the cells, and may cause 

the death of the whole organism If these substances 

are removed continually and proper nutrients supplied, 

the cells will continne to live,even with little direct 

respiration; but there will be no formation of new tissne 

(growth). Direct respiration is necessary for growth. 

In respiration by either means, the first result is to 

take away, by oxidation and by the removal of the 
elements of water (dehydration), a part of the nutrients 
in the cell sap and to replace them by water. The 

strength, or concentration, of the cell sap is thus 
reduced below that of the surrounding fluids, so 

that fresh supplies of nutrients move in (by osmosis) 

through the cell wall. The general effect is that 
respiring cells are continually receiving fresh nutrient 
material, while water formed by the changes due to 

respiration (metabolic water) is constantly moving 

away. The weakening of the cell sap by metabolic 
water is the actual means which determines the pro- 

vision of the cells with food materials. 

The sources of water for the living being are, 

then, direct provision and the changes involved in 

respiration. It has now to be considered in what ways 

the water is used; that is, what are the functions of the 

water. One of the most obvious of these is the dis- 

solving of nutrients, and a second correlated with this 

is the distribution of the nutrients throughout the 
organism. In animals, water dissolves the digested 
food and travels in the blood stream; in plants it forms 
solutions that comprise the cell sap, and moves from 

cell to cell (by osmosis) and in special tubes in the 

wood and bast. Another use of water is the removal 

of poisonous waste products from the cells in which 

they are formed; it has been indicated already. 
Water also controls the temperature toa certain extent, 
by evaporation: this has been shown to be especially 

important in the case of plants in tropical sunlight, 
where the evaporation from transpiration takes place 
at a very rapid rate. <A last use of water in living 

organisms is confined to green plants, where it forms 
a source of material that is used in building up 

erganic substances in sunlight—an operation that is 

caliv1 photosynthesis. These are the general and more 
direct functions of water. Attention will now be given 

te sume of its uses that are less direct and obvious, 

NEWS. Fesruary 1, 1913. 

Insoluble food bodies that are taken in by animals, 
or produced in the cells of plants, must be changed 
into forms that are soluble before they can be used in 
nntrition. This change consists in the employment of 

water to form new compounds that are soluble; the 

process is called hydrolysis, and is described more 
accurately by saying that the elements of water are 

added to the of the icsoluble 
snbstances so that entirely new compounds which are 
soluble are formed. A familiar example is the conver- 

sion of starch into sugar: by hydrolysis, water is used in 
such a way, under the proper conditions, that an 

insoluble body is caused to form a totally different, 

soluble body, that can be used directly in nutrition. 

Changes of this nature are brought about by unor- 
ganized ferments called enzymes: they are entirely 

chemical in nature, and contact with living tissues 
is not necessary for them to take place. A  use- 
ful example is the malting of barley, where the 
germ is actually killed by heat before the enzymes are 

allowed to act on the starch in the grain and turn it 

into the sugar which will be eventually converted into 
alcohol by yeast. 

moleeular structure 

The employment of nutrients in the proper condi- 

tion, that is after their digestion, results in growth, or 

repair which is only a special form of growth. Water 

is again necessary for this to take place. In this case, 

however, the elements of water are removed from the 

old compounds and new ones are formed: it is freed, not 

used up as in hydrolysis. ‘This dehydration, as it is 

called, requires energy, and the energy is set free 

through respiration. Carbon dioxide and water have 

been mentioned already as products of respiration. 

Another product is heat, and it is in this form that 
the energy is supplied for dehydration, and therefore 

for growth. Either direct or intramolecular respiration 

is effective, and unlike hydrolysis for nutrition, dehydra- 
tion for growth almost always requires the presence of 
living protoplasm. 

What has been said forms a general summary of 

the part played by water in the life-processes of animals 

and green plants. Opportunity will be taken in the 
next issue of the Agricultural News, to consider in 

a similar way the application. of this information to 
several interesting examples in the plant and animal 
kingdoms that are of importance to the agriculturist, as 
well as to all others who are interested in the problems 

of life and growth. , 
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SUGAR-CANE EXPERIMENTS IN 

ANTIGUA, 1911-12. 

At a meeting of the Antigua Agricultural and Com- 
mercial Society held on December 13, 1912, an address of 
which the following is an abstract was delivered by Mr. H. A. 
Tempany, BSc., Superintendent of Agriculture, on the 
results of the experiments with seediing canes conducted by 
the Department of Agriculture in Antigua during the season 
1911-12. The abstract has been supplied by Mr. Tempany. 

The speaker, in opening, said that experiments had now 
been repeated thirteen times under the same conditions of 
cultivation. Experimental canes, forty-two varieties as plant 
canes and forty-five as ratoons, had been grown at nine stations; 
they were planted in rows across the fields, each row being 
@ separate variety, and had received the identical treatment 
afforded to the canes grown for the crop, so that the experi- 
mental results were directly comparable with crop results. 
During 1911-12 the rainfall had been distinctly unfavourable, 
and low yields were given both by plint and ratoon canes. 
Besides this, root disease had again been prevalent and was 

responsible for further decrease in yields 

The main collection of canes was grown at Cassada 
Garden, where also were grown twenty seven Antigua seed- 
lings and eleven newly-introduced Barbados and Demerara 
which were grown separately. 

In 1911-12 three Barbados and two Antigua seedlings 
had been introduced into the general experimental series, 
whilst a number of Demerara seedlings had been abandoned, 
which had been shown by repeated trials to be unsuited to 
conditions obtaining in Antigua. 

In the table below are given the. mean results of the 
best yields returned by plant canes, in 1910-1], and during 
the p-st five years, and it will be seen that low yields were 
again recorded, as a result of unfavourable conditions. 

Means for 1911-12. 

Name of 

Means for past 5 years. 

Sucrose, tb. Name of Sucrose, Ib. 

cane. per acre. cane. per acre. 

B.3922 6,020 B.4596 6,120 
B.4596 5,590 B.3922 6,020 
es Seed- | 5,230 Sealy Seed-) 5 830 
ing J ling [Sse she 
D.625 5,020 1.625 5,430 
B.254 4,990 B,156 5,130 
B.6450 4,930 3.1528 5,010 
B 109 4,920 3 254 4,990 
B.1528 4,800 3.208 4,960 
3.2696 4,650 B.1355 4,880 

B,147 4,580 D.109 4,860 
B.156 4,580 B.3696 4,830 
B 208 4,560 D1111 4,820 
B.1355 4,560 3.1753 4,760 
B 3747 4,530 3306 4,750 
B.6346 4,536 B.376 4,750 
D.109 4,490 B.6450 4,750 
B.3675 4,340 B.109 4,660 
B.376 4,290 B.6346 4,560 
D116 4,280 G.393 4,550 
D.130 4,250 White Trans. 4,550 
B.1753 4,230 B.3747 4,530 
A.95 4,100 1.116 4,500 

B47 4,400 
B.5675 4,370 

The followinz table shows the results of the first twenty 
ratoon canes in 1911-12 together with the averages over the 
past five years 

It was seen that b.758 and B.147 occupied the first 
and second places in the year’s results; these, however, made 
the means for three stations only, the canes having died out 
elsewhere during the drought. Leaving these out, B.4596 
occupied the third place with a return of 3,400 tb. of 
sucroze to the acre Sealy Seedling, B. 376 and D.95 also 
occupied satisfactory positions on the list 

Means for 1911-12. Means for past 5 years. 
Name of Sucrose, lb. Name of Sucrose, tb. 
cane per acre, cane. per acre. 
D.758 3,630 B 4596 3,550 

B.147 3.620 B 306 3,340 
B.4596 3,420 B.1521 3,300 

Pee ales 2800 D.109 3,230 ing J 
B 376 3 220 B 156 5,200 
D 95 3,200 B 6460 3,190 
B 6450 3,190 B.376 3,120 
B 208 3,190 Sealy Seedling 3,110 
B.506 3 070 B.109 3,080 

B.3696 3,040 B.3096 3,040 
B 109 2.970 B.147 3,020 
D.790 2,920 B.208 2,930 
B.1528 2,900 B 1753 2,840 
White Trans 2,860 D.95 2,790 
B.156 2,350 D 2190 2,750 
1D) es) 2,690 D.116 2,720 
D.625 2,670 D.625 2,710 
D.109 2,520 D 758 2,630 
D.130 2,470 White Trans. 26:0 
B.1753 2,440 D.130 2,490 

Mr. Tempany, at the close of his address, thanked the 
owners, attorneys and managers on whose estates the trials 
had been conducted, for the assistance they had afforded to 
the Department in carrying out successfully the suga:-cane 
experiments. 

SUGAR PRODUCTION IN PERU. 

Statistics obtained by sending blanks to be filled, to 
all the sugar estates in Peru, have recently been published, 
giving the production of sugar, aleohol and rum, the extent 

of the cultivation of cane, the number of workmen, and the 
wages in the sugar industry in 1911. 

The data thus collected show that 1,285,170 metric 
tons of cane were milled in Peru during 1911, from which 
were made 22,525 tons of white sugar, 105,546 tons of grana- 
lated sugar, 21,936 tons of brown sugar, 1,026 tons of 
molasses, 782,713 gallons of alcohol, and 496 357 gallons of 
rum. The estimated production of those estates which did 
not furnish returns, and hence are not included in the fore- 
going figures, was: sugar, 27,500 metric tons; alcohol and 
rum, 848,060 gallons. The total production was therefore 
178,533 metric tons of sugar avid 2,127,070 gallons of alcohol 

and rum. 
The area under sugar cultivation was 19,965 acres. and 

the average production per acre 16°8 tons; 16,977 hands were 
employed, each earning, on an average, 58c. per day. 

In 1911 the exports of white, granulated, and brown 
sugar from Pern aggregated 123,786 metric tons having a total 
value-of $7.0381,061 
_ According to figures furnished by the National Tax 
Collecting Co , 32,485 metric tons of sugar were consumed 
in Peru in 1911. (From a United States Consular Report, 
in the Modern Suyar Planter, December 28, 1912.) 
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SUCCESS IN BUDDING CACAO IN 

DOMINICA. 

Two articles that have appeared recently in the Ag7?- 
eultural News of November 9, 1912, and January 4, 1913, 

have signalized the successful budding of the mango and the 
avocado pear, respectively—the former by Messrs. Brooks 
and Niles, in St. Lucia, and the latter by Mr. J. Jones, in 
Dominica. Previous to the appearance of these articles, 
namely on September 9, 1912, Mr. Jones sent to the Head 
Office of this Department a description, accompanied by 
photographs, showing that he had been successful in propa- 
gating cacao by budding, in bamboo joints. Blocks for the 
reproduction of the photographs have been obtained, and 
now that these are available they are used for i'lustrating 
this article, on the next page. 

The great importance of the budding of cacao is that it 
~provides a much handier and more speedy method than 
inarching for the propagation of the plant, and enables 
a large number of plants of exactly the same kind to be 
raised quickly. The eagerness with which the discovery of 
a successful way of doing the work has been awaited is 
illustrated by the following extracts from papers by practical 
agriculturists and others interested in the subject. 

The first is from a paper by Mr. Jones, entitled Grafted 
Cacao at the Dominica Botanie Station, appearing in the 
West Indian Bulletin, Vol. XII, No. 1, p. 81, issued January 
15, 1912; it is as follows (p. 87):— 

. . . ‘It is hoped, however, by those who wish to see 
the cacao industry placed on a firm basis, that the feasibility 
of budding cacao as easily and certainly as this can be done 
for citrus fruits will be attained eventually, for the following 
reasons, 

‘Grafting by approach entails a certain amount of 
additional labour and inconvenience, for the stocks have to 
be brought near to the selected trees, stages have to be 
erected around the trees for the accommodation of the stocks, 
and the plants after inarching require daily watering and 
attention for a period of five to eight weeks, according to the 
time of the year in which the work is being carried out. In 
addition, the grafted plants must be kept in a nursery for 

several weeks, after severance from the parent trees, before 
they may be planted in the fields. In drawing attention 
to these difficulties, it is not intended to discourage the 
adoption of this methed of propagating cacao; for even with 
their existence, grafting by approach is well worthy of 
adoption. If, however, a way is found of budding cacao stocks 
from nine to twelve montks old, growing in bamboo pots in 
nurseries, the operations connected with propagation would 
be simplified, the speed of work would be greater and the 
latter could be centralized and therefore more easily carried 
on. Another consideration in favour of budding is that a tree 
capable of yielding several hundred shoots for inarching 
during a season would give, in the same time, thousands of 
buds; hence the possession of a means of budding cacao would 
render the propagation of a given variety much more speedy 
than is at present possible with inarching.’ 

The second extract is taken from a paper by Dr. A, 
Fredholm, entitled the Practice of Renewal by Chupons, on 
p. 371 of the issue for last November of the Proceedings of 
the Ayricultural Society of Trinidad and Tobago:— 

‘It may be argued that, as yet, no practical method of 
grafting or budding the cacao tree has been discovered. The 
only method which, so far, has proved successful has been 
inarching This method is both cumbrous and expensive but, 
even then, I am convinced that it would pay. So little work 
has, however, been done on artificial vegetative propagation 
of this plant, that it would be a serious error to condemn 
a mode of propagation, which has given such uniformly good 
results with other plants, As yet, we can only be said to 
have proved the cacao tree amenable to vegetative production 
artificially produced. This in itself is a valuable discovery, 
and all that is now required is to inaugurate experiments and 
continue them until the right method from an economic point 
of view is discovered. Personally, I have not the slightest 
doubt, that experiments properly conducted by a man experi- 
enced in this kind of work would very soon lead to the 
desired result. So many and varied are the purely mechani- 
cal features of the practices of budding and grafting, that 
very few, indeed, are the plants to which suitable modes of 
applying either of these practices have not after a time been 
found. Many plants, which for long gave uniformly negative 
results, are now regularly propagated by these methods to 
great economic advantage.’ 
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The third passage to which attention may be drawn Mr. Jones’s further results will be awaited with interest. 
appears in a paper by H. C. Henricksen, entitled Brief Notes It may be that the difficulties entailed through dealing with 
on Recent Observations in Cacao Plantations, on page 435 of — plants in bamboo pots will be made to disappear by the per- 
the December issue of the publication just mentioned:— formance of the operation of budding on plants in beds, com- 

$ bined with the application of 
a successful method of trans- 
planting the cacao from such 
beds. In any case, it is hard 
to gauge the great extent of 
the important economic effect 
that should arise from such 
work. It should enable cacao 
at last to be produced in stand- 
ard qualities from large areas; 
so that the general level of 
the price will not be chiefly 
determined by the value of the 
product from the countries 
producing most of it, but cacao 
having the same ‘mark’ will 
be able to be grown on one 
large estate or group of estates 
and sold at a price determined 
almost solely by the reputa- 
tion of that mark in the 
market. 

a 

An investigation describ- 
ed recently in the Coniptes 
Rendus de VUAcadémie des 
Sciences, Paris (1911, p. 1215), 

Fic. 1. Bupprep Cacao, Srx Werks arrer Buppinc. appears to support the idea 
that green plants uot only 

‘(3) In line with Dr. Fredholm’s paper on renewal of obtain their carbon from the carbon dioxide in the air, but 

plantations I would suggest that 
the cacao committee should try 
to induce the Department of Agri- 
culture to secure a good propaga- 
tor who should devote his whole 
time and attention to cacao pro- 
pagation. The method of inarch- 
ing is but a makeshift and it 
ought to be replaced by budding 
and grafting at an early date.’ 

It will be seen from the 
illustrations, which show budded 
cacao six weeks after budding 
(Fig. 1) and budded cacao after 
removal of the upper part of tle 
stock (Fig. 2), that the method 
employed by Mr. Jones was pateh 
budding, which has proved suc- 
cessful for the mango (see Ag7/- 
cultural News, Vol. VIII, p. 70). 
In forwarding the photographs to 
the Commissioner of Agriculture, 
Mr. Jones wrote: ‘While the 
experiments show that budding 
cacao stocks in bamboo pots can 
be successful, it is by no means 
easy, and much remains to be 
learned by further observation and experiment. To the from organic compounds in the soil. The experiments were 
present patch budding has proved the more successful carried out with plants growing in fairly dense shade, the 

methods see) Only a small measure of success has supply of light being insufficient to form the carbon that was 
attended the experiments with T budding.’ found in them; hence part of this element must have been 

absorbed by the roots. 

Fic. 2. .Bupprp Cacao AFTER REMOVAL OF Upper Part oF STock. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date January 13, with reference 
to the sales of West Indian Sea Island cotton :— 

A good business has’ been done in West Indian Sea 
Island cotton since our last report, and, although the enquiry 
is limited, prices remain firm. The sales amount to about 
200 bales and include Montserrat and Nevis 16d. to 18d, 
St. Kitts 18d. to 20d. anda few Barbados 17d. to 18d. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending January 11, is as follows:— 

There was some demand this week for the odd bags 
classing Extra Fine, Fully Fine and Extra Fine off in prep- 
aration at our quotations, the buying being on account of 
France and the Northern Mills. There was also some demand 
for tinged Islands, at 20c..on account of the Northern Mills. 

This demand having been supplied, the market closed 
quiet, with Factors inclined to sell, wishing to dispose of 
some of their stock. 

There has been no inquiry for the Planters’ Crop Lots, 
which are nominally held at full prices. 

We quote, viz.:— 

Extra Fine 29c. l6}d. —_c.i.f., & 5 per cent. 
Fally Fine ore. Seabee ees 
Fine 26c, > 143d. ” ” ” ” 

Eaieeeaen \ 26c. - 143d. ” ” ” ” in preparation f 
Fully Fine off ) 5 
in preparation f ~ 
Fine off | 
in preparation f ~ 

133d. ” ” ” 

123d. ” ” 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, to January 11, 1918, were nil, 
196 bales, and 2,089 bales, respectively. Last year 
they were 2,831, 8,420 and 5,177 bales. 

THE FUTURE OF AMERICAN COTTON. 

Cotton spinners of all countries have for so long been 
dependent upon the United States for their supplies of raw 
cotton that American cotton growers, merchants and exporters 
have been led to believe that this state of affairs would 
continue indefinitely, and that the United States would fix 
the cotton prices of the world. Of the world’s total con- 

sumption of raw cotton in 1911, which amounted to 
19,013,000 bales, the United States supplied 11,408,000 bales, 
or almost 60 per cent., and all other countries only 
7,600,000 bales. ‘Such conditions, as is well known, have 
led to excessive gambling by speculators, which has so inflated 
prices as to be a serious menace to spinners, whose only hope 
is to be found in a free market, uncontrolled by speculative 
competition, with a supply furnished by many producers. 
Whether that hope is likely to be realized is considered in 
an interesting article by Mr. John V. Hogan in the Journal 
of Political Economy, of Chicago. He discusses the success 
that has so far been obtained in the various countries where 
cotton is produced and shows that, besides the great producers 
fifty years ago, seventy-two other countries are producing and 
exporting cotton on a rapidly increasing scale. Apart from 
India, Egypt, China, and Brazil, the remaining countries, 
where the industry is largely of recent development, have 
increased their production and exports from 797,550 bales 
in 1900 to 2,886,177 in 1910, an increase of over 260 
per cent., and they are developing now at an even more 
rapid rate. In the same period the increase in the United 
States crop was only 17 per cent. There are probably no 
less than 1,800,000 square miles of good lands into which 
cotton culture is being profitably introduced in Russian and 
Chinese Turkestan and Mongolia, Mesopotamia, Uganda, 
and British East Africa, Rhodesia and Nyasaland, the Anglo- 
Egyptian Sudan, Abyssinia, the Congo, Nigeria and Mada- 
gascar. This means an area over thirty times as large as the 
entire cotton acreage of the United States in 1911, and yet 
it does not include sixty other cotton-producing lands which 
may ke able to supply an equally large cultivable area. In 
the near future, therefore, it is probable that cotton will be 
growing in a great number of countries in sufficient quantities 
to meet the world’s requirements, when the price will no longer 
be controlled by speculative interests. Mr. Hogan thinks that, 
under these circumstances, the future of the American cotton 

trade is now in the balance. The world’s spinning industries, 
which have suffered so severely from the manipulation of the 
American cotton exchanges, have determined to obtain relief 
at any cost from further American control of the fibre. 
Much has already been done in that direction, and what the 
future will bring may be plainly foreseen. In 1889 the United 
States produced 634 per cent. of the world’s output of cotton, 
in 1909 it was 59} per cent., and in 1912 it will probably be 
about 58} per cent. Apparently it will not be many years 
before the American crop will be less than one-half of the 
world’s production, and unless the United States can greatly 
increase its crops by improved methods of cultivation and will 
sell the output at reasonable competitive prices in the open 
markets of the world, it will have to take a lower position in 
the list of the world’s suppliers of cotton, (From the Cham- 
ber of Commerce Journal, December 1912.) 
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DOMINICA: REPORT ON 
TURAL DEPARTMENT, 1911-12. 

The outstanding features of the year ‘under review 

THE AGRICUL- 

are notable in several respects. Shipments of green limes 
continue to increase, improvements in grading and packing, 
combined with an increase of keenness on the part of the 
planters themselves, tend to establish the green lime trade 
as one of the foremost industries of the Presidency. The 
trade was started in 1894 when 232 barrels were exported 
at a value of £41; during 1911-12, 36,520 barrels were 
shipped, valued at £14,608. 

Concentrated lime juice and citrate of lime constitute 
the chief exports at present, but the increase in pro- 
duction has, during the last year or two, been less than 
formerly; the value of these exports in 1911-12 was £42,273. 
Two factories equipped for making citrate of lime are already 
in existence, and with the establishment of a third, which is 
expected to take place in the near future, there will come an 
increase in the shipments of this valuable product. 

A falling off has occurred in the export of cacao, chiefly 
because of the preference given by planters to the more hardy 
and profitable lime; nevertheless the growing of cacao appears 
to be well suited to the requirements of peasant proprietors, 
and considerable attention has been given to this matter by 
the Agricultural Department. 

Amongst those industries which are being established 
are rubber and vanilla. The cultivation of vanilla has 
received a fresh impetus during the year under review, 
mainly through the enterprise of an owner of a private 
estate. 

Another feature of the year is the discontinuation of 
the system of boarding pupils at the Agricultural School and 
the tranference of their work to the Botanic Gardens 
Agricultural and science instruction has also been introduced 
into the Dominica Grammar School, and this will doubtless 
be valuable in the agricultural interest of the Presidency. 

Turning now from these external matters to the internal 
working of the Department, it is seen that its activities 
proceed along several distinct lines: maintenance of the 
gardens, work in the nurseries, plot experiments, work 
connected with insect and fungus pests ard their control, 
special investigations, extension of interest in agricultural 
matters and agricultural instruction, are all included in the 
Department’s scheme of activities. 

Observations on some of the more noteworthy plants and 
trees in the Gardens occupy two pages in the report, where 
reference is made, amongst other matters, to the admirable 
practice of planting palms and ornamental plants in groups; 
attention is called to recent introductions of two new Mexican 
fruit trees from California, and to the establishment and 
distribution of the mangosteen tree. It is stated that, of the 
Indian trees established in the Gardens, a number thrive with 
great vigour. Several exotic mahogany trees are also well 

established. As the Honduras mahogany (Swietenia macro- 
phylla) is superior to the common West Indian mahogany 
(Swietenta Mahagont), sezdlings of the former species will 
be available for distribution in due course. 

The extent of the work in the Government nurseries 
will be comprehended by referring to the table giving the 
number of seedling plants sent out during the year. The 
average annual distribution of late has been 70,000 plants, 
of which 50,000 are lime seedlings, the remaining number 
being made up of cacao, rubber and budded citrus. Arrange- 
ments are being made to raise an additional 30,000 lime 
plants to meet the increased demand on the part of the 
planters. It is rightly pointed out that this increase of work 
in one section can only be of a temporary nature, and that 
the skill and energy of the Botanical Department will in the 
future be required for, and devoted to a greater extent, to the 
further development of other industries. 

As regards the importation of plants, reference is made 
to the new varieties of Indian mangoes that have been 
secured. Two Mexican varieties of avocado pears have been 
received, and amongst other matters it is stated that efforts 
will be made in the future to distribute the valuable Japanese 
persimmon (Diospyros kaki). 

The account of the plot experiments at the Botanic and 
Experiment Stations begins with trials with green dressings, 
of which the now well-known Vephrosia candida has given 
best results, whereas the chick pea (Cicer arietinum) has. been 
shown to be unsuited to the conditions prevailing in 
Dominica. Following this information are notes on spineless 
limes, and under the heading of vanilla it is stated that 
expert knowledge in curing the fruit of this plant has recently 
been obtained owing to the enterprise of the owner of 
Canefield estate, and the Department has already supplied this 
estate with 8,000 cuttings, with a view to establishing a new 
and possibly important industry. Rubber plants continue te 
be raised at the Experiment Station, but reference is made to 
the very low rate of germination of imported Para seed. 
This seems to be due to the seeds being packed in large 
boxes instead of with damp charcoal in small tin boxes. 
Some interesting results of analyses of Dominica rubbers 
are given. The percentages of caoutchouc are as follows: 
Para, 93°4; Castilloa, 85:6; Funtumia elastica, 87-2; Fun- 
tuna africana, 47°2. 

Plot experiments with cacao have been chiefly confined 
to grafting. It has been proved that a permanent union 
cannot be obtained between Monkey cacao (Zheobroma 
angustifolia) and Calabacillo cacao (Theobroma Cacao, var.)— 
a very interesting result. 

Work connected with plant pests deals entirely with the 
entomogenous fungi. Two new facts have been brought to 
light: first, that ;the white-headed fungus (Ophdonectria 
coccicola) is found only on the newer estates in the interior and 
that it is not found on the older estates near the coast; and 

secondly, that the red-headed fungiis (Sphaerostilbe coccophila) 
is found parasitic on the West Indian red scale (Aspidiotus sp.). 

As regards general investigation work, reference must 
be made to the conclusive manurial experiments with cacao 
which still show in a convincing manner the great benefit 
derived from mulching in Dominica. An account of the 
results covers ten pages in the report, and they will continue 
to receive the careful attention of all planters of cacao. The 
important trials dealing with the extraction of lime juice by 
milling, carried out by the Superintendent of Agriculture of 
the Leeward Islands, also merit attention. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The leading article in this number commences the 
consideration of the functions of water in relation to the 
life of animals and green plants. It is intended to 
develop the subject in an illustrative way, in the next 
number of the Agricultural News. 

An interesting summary of the sugar-cane experi- 
ments conducted in Antigua during 1911-12 is given 
on page 35, 

Pages 36 and 37 contain an illustrated article 
dealing with the propagation of cacao by patch budding, 
in Dominica. ‘ 

The last report on the Dominica Agricultural 
Department is reviewed on page 39. 

The Insect Notes, on page 42, complete the sum- 
mary of entomological information given in this journal 
in 1912, and present a note on insect pests in the 
Virgin Islands. 

On page 43, there appears an account of experi- 
ments that have been carried out in Ceylon for the 
purpose of ascertaining the effects of different kinds of 
tapping cn the composition of the rubber obtained. 

The Fungus Notes, which will be found on page 46, 
describe recent work that has been done in the course 
of a very thorough investigation of a plant disease, in 
India. 

Boards of Industrial Training. 

In the Report of the Board of Industrial Training 
(1911-12), of British Guiana, is given the syllabus 
of instruction for the evening technical classes arranged 
for the benefit of apprentices. Besides practical 
mathematics, economic geography and mechanical 
drawing, the syllabus includes a scheme of instruction 
in boat-building, pattern-making and motor engineer- 
ing. In is stated that the attendance, compared with 
that in 1910-11, has been disappointing as regards 
number, but that it has been fairly regular; the 
majority of the students were of the apprentice class, 
During the past year the Board has addressed itself 
to additional questions ariging in the course of 
its work, an important outcome of which has 
been the conclusion of arrangements by the Govern- 
ment whereby students from British Guiana are 
admitted to the Teachers’ Training College in Jamaica, 
Efforts to introduce, in British Guiana, legislation for 
protecting registered masters and artisans against the 
unregistered class have not yet proved successful. 

A similar board, having similar aims to those 
described above, exists in ‘Trinidad, and its lines 
of activity are described in a recent issue of the Trini- 
dad Royal Gazette (January 9, 1913). Information is 
given concerning office records, committees and the 
registration of artisans, and the various forms are 
appended for certificate, licence, and contract, of appren- 
ticeship. Some of the best work of the Board can 
be done through its power to enter into agreements 
for procuring the training of boys by Licensed 
Masters. The periods of apprenticeship required for 
different trades are also given. A useful feature is that 
bursaries are offered for competition among the 
elementary schools. 

ae 

Chlorosis in Plants. 

An abstract of a paper by P. Mazé, Rust and 
Lemoigne, on chlorosis in plants induced by carbonate 
of lime, is contaimed in the Bulletin of the Bureaw 
of Agricultural Intelligence and of Plant Diseases 
for October 1912. 

In a previous number of this Bulletin (January 
1912), reference was made to experimental work by 
Mazé on the chlorosis of maize, when it was pointed 
out that this yellowing of the leaves does not indicate 
a pathological condition but is physiological, resulting 
from very varied influences. The author was, however, 
able to certify that the absence of sulphur or iron, 
per se,is able to cause chlorosis in maize. Chlorosis 
has been generally attributed to the want of iron, and 
this has usually been remedied by the addition of 
sulphate of iron. The response to this treatment sug- 
gested the question as to whether the cause is not the 
lack of sulphur rather than the lack of iron. 

It is well known that calcareous soils play an 
important part in producing chlorosis in certain plants, 
and Mazé showed that the desulphuration of the soil 
through the formation of insoluble calcium sulphate 1s 
one of the causes of chlorosis. 

Consequent on this, the three investigators referred 
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to above have conducted wider enquiries into the 
cause of chlorosis as manifested in lime soils generally. 

Vicia narbonensis was grown successfully in water 
cultures containing all the essential elements for 
proper nutrition. The solution contained no carbonates. 
When, however, calcium carbonate was added to the 
culture solution at the rate of 2 per thousand, the 
plants became regularly chlorotic after producing 
half a dozen normal leaves. Drops of a solution of 
ferric nitrate at 0°2 per thousand deposited on the 
discoloured leaves caused the appearance of chlorophyll 
after three days. Magnesium sulphate does not exert 
any action on this chlorosis. It is therefore the 
calcium carbonate that has produced the chlorosis by 
the withdrawal of iron. 

The explanation of these facts is as follows. In the 
solution supplied with the calcium carbonate, the iron 
is made entirely insoluble. Certain plants like maize 
possess the property of absorbing it by means of the 
acia secretion of their roots (malic acid in maize). 
Other plants like lupin or V. narbonensis are inca- 
pable of utilizing the unavailable iron and hence 
become chlorotic. A similar incapacity on the part of 
the sugar-cane may possibly explain the presence of 
unproductive patches in cultivated fields, such as those 
in Antigua (where they are called ‘gall patches’), par- 
ticularly since these affected areas are, in the special 
instance mentioned, confined to the limestone districts 

of the island. 
[> + 

The Improvement of a Useful Grass. 

The Report of the American Breeders’ Association, 
Vol. V1, 1911, contains an article by L. A. Moorhouse 
on the selection of Devil’s grass (Cynodon Dactylon), 
called in the United States Bermuda grass. In West 
Indian agriculture, Devil’s grass is one of the most nox- 
ious weeds of arable land, but it is of value as a pasture 
grass and indispensable as a grass for lawns. It is also 
useful for covering banks of sand and similar situations 
where excessive erosion or washing is likely to occur, 
From these points of view much benefit can be derived 
from careful selection. 

For pastures a type should be selected which pro- 
duces a dense growth of upright stems; for the preven- 
tion of washing, plants with a vigorous underground 
system should be selected; whilst a type which forms 
an exceedingly close turf is best suited for growing 
on lawns. 

The initial step towards obtaining improved 
strains is to select a hundred, or even more, plants 
which appear to possess the desired characteristics; ib 
will be well to obtain these mother plants from different 
localities, noting the rainfall and kind of soil of each 
situation. The cuttings from these plants should be 
planted in good, but not heavily saanured soil, at 
a distance of 2 feet by 4 feet. The cuttings from une 
individual plant should be confined to one row, and 
a nursery number given to each plant. 

After one or two seasons, those plants which 
correspond in a measure to the desired ideal, can he 
transplanted by cuttings into larger plots. From this 
area material will be available for general field planting. 
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Barbados Education Gazette. 

The first number of this publication was issued on 
January 15, 1912, under the authority of the Barbados 
Education Board. It contains sixteen pages of printed 
matter arranged in a useful and suggestive manner, 
such that the magazine possesses an educational value 
quite apart from its function as a medium for the 
announcement of purely official information. 

The matter relating to nature study, psychology 
and moral instruction is to be commended, for along 
these lines lie the main problems of West Indian 
education. It is apparently the aim of the Education 
Gazette to keep these problems in view, and there can 
be no doubt that, in time, this policy will engender 
a wider appreciation as to what education really means, 

The Student’s Corner and other sections dealing 
with scholastic matters are likely to serve a useful 
purpose, but it would possibly be better to publish the 
answers to questions given in the Student’s Corner, 
not in the same, but in the following issue of the 
publication. 

The magazine is well edited, and except for one or 
two printer’s errors (pp. 2 and 11) and the absence of 
a reference to page 13 in the table of contents, the 
publication is free from mistakes. 

OED 

Rhizobia in the Soil. 

In the Expervment Station Record, Vol. XXVI 
No. 9, reference is made to investigations by R. Greig 
Smith, in New South Wales, on soil fertility. It is 
stated that the most numerous nitrogen-fixing organism 
in the soil is Rhizobium, which occurs to the extent of 
3 to 4 millions per gram, and that the number present 
affords an indication of the comparative fertility of the 
soil. The effect of cultivation is to increase greatly the 
number of these organisms in a given soil. 

These facts regarding the nitrogen-fixing power of 
Rhizobium require attention when consideration is 
given to the similar effect of the Azotobacter organisms 
—an effect which, it will be remembered, is increased 
temporarily by the partial sterilization of the soil by 
antiseptic substances like ether, toluene and carbon 
bisulphide. 
ED 

Science Instruction in British Guiana. 

The Report of the Local Examinations and 
Lectures Syndicate of the University of Cambridge on 
science instruction in Queen’s College, British Guiana, 
receives attention in a Report from that Colony on the 
examinations of Queen’s College in July 1912. 

The part of the report dealing with science 
subjects shows that in chemistry the work sent in was 
good, though some weakness appeared in the matter 
of illustrating answers by clear diagrams. The results 
obtained in the practical examinations were also satis- 
factory. In botany good answers were sent up, and 
very good accounts were written of the specimens set 
for description. 

On the whole, the science work is said to show 
evidence of proper teaching from the beginning, and 
the boys have reached a satisfactory standard, 
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INSECT NOTES. 

SUMMARY OF ENTOMOLOGICAL INFOR- 

MATION IN THE AGRICULTURAL 

NEWS IN 1912. 

This summary is continued, as was promised, from the 
last issue of the Agricultural News, 

Certain insects, and other forms of life will now be 
considered, in relation to their harmful nature, under their 
special headings. 

THE MELON OR Corron APHIS. Under this heading an 
account of this insect, taken. from Bulletin 34 of the Univer- 
sity of Nebraska, reviews the nature of the injury caused to 
melons and cotton, and some of the measures found useful in 
the control of the pest. 

EEL WorMS. ‘These minute, soil-inhabiting worms were 
considered in two articles which reproduced the summary of 
Bulletin No. 217 of the Bureau of Plant Industry of the 
United States Department of Agriculture. Eel worms are 
widely distributed and are known to attack a great variety 
of plants. The injury caused by them has not often been 
recognized in the West Indies, but it seems probable that 
careful observations may reveal the fact that they are more 
injurious than is suspected. 

TIcKs. Two articles on Ticks have also appeared dur- 
ing the year (see pp. 394 and 410). These reproduce por- 
tions of Bulletin 106 of the Bureau of Entomology of the 
United States Department of Agriculture, and contain inter- 
esting and useful information with regard to a group of pests 
which though well known to planters in the West Indies do 
not appear to receive at the hands of owners of stock the 
attention which from their importance they deserve. 

The attention of the Reader is now drawn to general 
matters that have been dealt with in the Insect Notes. 

GENERAL. The following articles may be grouped under 
a general heading. 

Plant Protection in the United States is the title of 
an article (p. 330) in which the need is shown for legislation 
for the prevention of the introduction of pests and diseases 
in connexion with imported plants. The article is taken from 
Circular No. 37, Office of the Secretary, United States 
Department of Agriculture. 

A method used in the Philippines for the control of Ter- 
mites is discussed at page 122. This consists of the use of 
the fumes of sulphur and arsenic forced into the nests and 
galleries of the termites by means of a special pump. 

A carbon bisulphide explosion is the subject of an article 
(p. 186) giving an account of a disastrous effect resulting 
from the use of this insecticide in a closed building contain- 
ing grain in which a high temperature had been produced by 
fermentation. 

The successful use of formalin in North Carolina as 
a poison for the house-fly is noted on p. 58, and in Trinidad 
at p. 314. 

A disease of grasshoppers reported to produce fatal 
results to such an extent as to enable it to be used for the 
control of outbreaks of these insects in Yucatan, is discussed 
at p. 170. The control of the citrus mealy-bug (Pseudo- 
coceus citri) by natural enemies in California is mentioned 
on p. 252, the information being taken from the Monthly 
Bulletin of the California State Commission of Horticulture. 

An account of twig girdlers of the genus Oncideres will 
be found on page 250, of the canna or arrowroot worm 
(Calpodes ethiius) on p. 186; and the record of a new pest 
of cowpeas in Barbados on p. 234. ‘This is a small moth, 

Ballovia cistipennis, the larva of which tunnels in the 
terminal buds, stems and pods of the cowpeas, inflicting 
serious injury. ; 

The distribution of the yellow fever mosquito (Stegomyia 
fasciata) throughout the tropical and sub-tropical portions of 
the world is noted at p. 202, where also will be found brief 
mention of the preparation of the so-called silk fish lines 
from the silk glands of the larvae of certain large moths, 
Saturnia pyretorum, in Japan. 

The jumping beans of Mexico in which the remarkable 
activity of the bean is caused by the movements of the larva 
of a small moth, Carpocapsa saltitans, are mentioned in an 
article on p. 378. 

In New Zealand the larva of Odontria zealandica has be- 
come a serious pest from its attacks on the roots of grasses. An 
account of this insect and mention of several related species 
in other parts of the world will be found in an article 
entitled The New Zealand Grass Grub (p. 58). 

A NOTE ON INSECT PESTS IN THE 

VIRGIN ISLANDS. 

Mr. H. A. Tempany, B.Sc. Superintendent of 
Agriculture for the Leeward Islands, recently paid an 
official visit to the Virgin Islands. The following notes, 
with regard to insect pests, which have been submitted 
by him to the Imperial Commissioner of Agriculture 
are published, herewith, as being of interest to readers 
of the Agricultural News. 

The following observations connected with insect pests 
in the Virgin Islands may be of some interest, as the con- 
ditions present a field which up to the present has been 
explored to a very limited extent. 

At the time of my visit, when a period of continued 
heavy rains had followed a prolonged time of severe drought, 
insect life of all kinds was particularly abundant. 

On cotton, the cotton caterpillar (A/alama argillacea) 
was found to be present abundantly in Tortola and Virgin 
Gorda; the severity of the attack is such that it was found 
necessary to organize methods of combating the pest by 
means of insecticides; in previous years such steps do not 
appear to have been necessary, natural enemies having 
exercisea a fairly efficient control. The conditions under 
which cotton is usually grown in the Virgin Islands are such 
that the areas cultivated consist largely of isolated small 
plots surrounded by high bush; such a set of conditions 
seems particularly favourable to natural methods of control. 
An important factor in the control of cotton pests appears 
to lie in the prevalence of the bird known locally as black 
witch (Crotophaga ani). There is a large mison bee which 
apparently is also predaceous, while Jack Spaniards are 
abundant. Other’ pests of cotton were nut found to be 
specially abundanf, though some damage was recorded by 
cut worms and also by a small grey weevil differing appar- 
ently from that which was responsible for similar damage 
in Antigua. 

Limes, whenever seen, were on the whole remarkably 
healthy and free from scale insect attacks. Some purple, green, 
and white scales were seen but only in small quantities; the 
black fungus (Myriangiwn Duriaei) was observed to be 
plentifully present in lime cultivation, but neither the red- 
headed nor the white-headed fungus was seen. The shield 
scale fungus (Cephalosporium lecanit) was observed however 
to be present in great quantity, parasitic on the mango shield 
scale and other Lecaniums in and surrounding the Experiment 
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Station. A yellow weevil, found attacking the leaves of 
lime trees, was responsible for some small amount of damage 
at various points; the insect itself is new to me. 

In Virgin Gorda sweet potatoes had been very badly 
damaged by the ordinary sweet potato hawk moth (Proto- 
parce cingulata); while at the Experiment Station some 
damage had been done to arrowroot by the arrowroot worm 
(Calpodes ethlius). 

The Jack Spaniards mentioned above are probably 
Polistes sp., perhaps P. fuscatus-instabilis, which 
occurs commonly in the Leeward Islands, but probably 
not the same species as P. annularis, which is so 
valuable as a natural enemy of the cotton worm in 
St. Vincent and Barbados. The scale insects of limes 
mentioned are the purple scale (Lepidosaphes bechii) 
[Mytilaspis citricola], the green scale (Coccus viridis) 
[Lecanium viride], and the white scale, Chionaspis 

citrt. 

The yellow weevil, mentioned. as attacking the 
leaves of lime trees, is a species of Diaprepes quite 
different from the root borer (D. abbreviatus) of sugar- 
cane in Barbados, resembling )). spengleri_ but appar- 
ently being distinct from it. The grub of D. spengleri 
is reported to attack roots of orange and other citrus 
trees in Porto Rico, and it also occurs in St. Vincent, 
where, however, the habits of the grub do not seem to 
be known. 

Agricultural Development in the United 
Kingdom.—Speaking at the annual dinner of the Farmers’ 
Club on Tuesday, December 10, Mr. Runciman, President of 
the Board of Agriculture and Fisheries, referred to the 
assistance which the Development Commissioners propose to 
give to agricultural research. In the course of his remarks, 
he said: It was not enough merely to adopt a policy of 
slaughter, scheduling areas, and so forth. They should adopt 
so far as possible all the services that science could supply. 
They must give their research institutions, universities, and 
colleges the needful to ascertain more and more the nature of 
their most dangerous diseases. He had received permission 
only that day to announce that one of the schemes he had 
been enjoining for some months in the country had so far met 
with the approval of the Development Commissioners that 
they would shortly recommend to the Treasury a release from 
the Development Fund of moneys for the following objects: 
First of all to provide in every one of what were now called 
the provinces, for the purposes of agricultural education, the 
services at the headquarters of those provinces of men 
zoncerned with advice as to soils, crops, and so forth, but who 
should be concerned also with live stock; that each one of 
these men should be an organizer or supervisor, to organize in 
that province a live stock scheme which would be described in 
further detail. The Commissioners were also prepared to 
enable them, with an annual sum, to have engaged in their 
office a man of the highest class, who could not know 
everything about every branch of live stock, but, by general 
knowledge, would be able to give administrators advice, which 
at present they were without. Thirdly, premiums would be 
provided from the Development Funds for the breeding of 
heavy horses, Shires, Clydesdales, Suffolk Punches, (From 
Natwre, December 12, 1912.) 

EFFECT OF TAPPING UPON THE COMPO- 

SITION OF RUBBER. 

Recently, samples of rubber prepared by different 
methods, by the Ceylon Agricultural Department have 
been sent to the Imperial Institute for examination, 
and the present article is based upon an account of this 
examination which appears in the Bulletin of the Imperial 
Institute, Vol. X, No. 3. 

The tapping of the trees was performed (1) by the 
knife only (excision), (2) by the pricker only (incision), and 
(3) by a combined method. using both knife and pricker. 

In the first series of experiments, the first specimen 
consisted of Para crépe obtained by the use of the knife only, 
V and half-spiral cuts being made. This rubber was light- 
brown in colour and exhibited good elasticity and tenacity. 
It contained 94 per cent. of caoutchouc and a relatively 
low percentage of ash. It was valued in London at 4s 6d. 
per Ib., with fine hard Para at 4s. 3d. per b. 

The second sample was Para crépe obtained by V and 
half-spiral cuts with Bowman-Northway knife and pricker. 
This was thin crépe rubber varying in colour from light to 
dark-brown. The rubber exhibited very good elasticity and 
tenacity. It contained 94 per cent. of caoutchoue and 
a relatively high percentage of ash. It was valued at the 
same price as the first sample. 

The third was Para crépe obtained by vertical cuts and 
Kelway Bamber’s pricker. This was dark-brown, thin, crépe 
rubber, which was apparently not quite as strong as the two 
preceding specimens. 

All the samples, especially No. 3 prepared by making 
vertical cuts, were rather dark in colour for plantation crépe. 

Specimen No. 4 of the second series consisted of rubber 
biscuits from trees tapped with the knife only. These were 
thin, light-coloured biscuits, clean and well prepared, but 
showing white surface marks. The elasticity and tenacity 
of the rubber were very good. It contained 91°6 per cent. 
of caoutchouc, and the amounts of resin, protein and ash 
were somewhat high. 

Sample No. 5 consisted of rubber biscuits from trees 
tapped with Bamber’s pricker: thin light-brown biscuits, clean 
and well prepared; a few of the biscuits showed white surface 
marks. The physical properties of the rubber were very 
satisfactory. As regards composition this sample contained 
92:1 per cent. of caoutchouc with rather high percentages of 
resin, protein and ash, though the loss on washing was con- 
siderably lower than in the case of sample No. 4. 

These two samples were valued at about 4s. 11d. per tb. 
in London, with fine hard Para at 4s. 8d. per tb. 

Following on the above information in the account 
already referred to, is a description of a chemical exami- 
nation of rubber from Manihot dichotoma, This has 
been said to be superior to MW. Glaziovii, the well- 
known Ceara, rubber tree, as a source of commercial 
rubber. Recently, some trees of Jf. dichotoma were tapped 
for the first time. The sample sent to the Imperial 
Institute consisted of four pieces of dark-brown, thick 
crépe rubber. Two of the pieces exhibited fairly good 
physical properties, but the other two were soft, sticky, and 
very weak. Rubber represented by the two best pieces of 
this sample would probably realize about 4s. per lb. in 
London, with fine hard Para at 4s. 3d. per Ib. The rubber 
contained 84°6 per cent. of caoutchouc, and the percentages 
of resin, protein and ash were relatively high. 

It is believed that this rubber was obtained from very 
young trees, and that the product may improve as the trees 
increase in age. 



44 THE AGRICULTURAL NEWS. 

GLEANINGS. 

A Law of St. Lucia, entitled An Ordinance to Regulate 
the Importation of Bees (No. 8 of 1912) was gazetted as 
having come into force, on December 7, 1912. 

A note in the Jnternational Sugar Journal for Decem- 
ber 1912, states that the exports of sugar from Peru in 1909 
amounted to 125,351 tons, value £1,159,899. Most of this 
sugar went to Chile, while the United Kingdom was the 
second largest customer. 

Information has been received from the Curator of the 
Botanic Station, Montserrat, to the effect that the continued 
rain has maintained the growth of the cotton crop and the 
fields have flowered again profusely. The total crop for the 
present year promises to be higher than was anticipated. 

Serious damage to the lime nurseries in St. Lucia was 
caused by the heavy rains that fell on December 7. Special 
efforts are being made to resow lime seeds and save the 
seedlings not beyond recovery. It will be remembered that 
similar damage was occasioned by the October flood mentioned 
in the Agricultwral News, November 23, 1912. 

A consular report has been issued in Belgium which 
draws attention to the fact that the consumption of 
cotton by Russia amounts to about 400,000 tons yearly. 
The Russian Government is making special efforts to protect 
cotton production in that country and to encourage it, so that 
the importations from abroad may be lessened as much as 
possible. 

Among the improved weighing machinery exhibited by 
Messrs. Avery, Ltd , at the recent Smithfield Cattle Show, was 
a scale for the weighing in or weighing out of goods, having 
a printing arrangement attached by means of which the 
weight is indelibly printed on a ticket at the time of weigh 
ing, so that the likelihood of disputes between the buyer and 
seller is lessened. 

The British Vice-Consul at Ensenada, Lower California, 
reports favourably on the possibilities for cotton-growing in 
Southern California and the adjacent province of Mexico. 
It is stated that under irrigation, which is now provided, the 
area is supposed to be able to produce about 500,000 tons of 
high-class cotton in each year. Mention is also made of 
another district to the south which is three times as big, 
and may probably eventually produce a large amount of 
the crop. 

Fepruary 1, 1913. 

The Board of Trade Journal for December 19, 1912, 
states that the value of the rice exported from Siam in 
1911-12 was £4,989,458, which is lower than in any year 
since 1905-6. The quantity was 627,467 tons, and this was 
lower than the amount in any year since 1903-4. When 
compared with those of 1910-11, the figures show a decrease 
of 419,459 tons and £1,970,534. 

A communication received from the High Commissioner 
in England for the Commonwealth of Australia states that, 
with a view to preventing the introduction of foot and mouth 
disease, ‘a recent proclamation of the Federal Executive 
Council prohibits the absolute introduction of hay and straw 
for fodder purposes into Australia. Formerly hay and straw 
could be introduced into Australia under a special license.’ 

In a short note in the Hxperiment Station Record for 
July 1912, mention is made of investigations that have led to 
the conclusion that the commercial preparation known in 
England as Raticide, and in America as Azoa, cannot be 
recommended for destroying rats. This is in accordance with 
other experience with special preparations for rat destruction 
that has been given attention from time to time in the 
Agricultural News. 

It is stated in Peru To-day, for December 1912 that 
certain beetles resembling the hard back beetle, which are 
found in great quantities near Quito, are toasted by the 
natives and eaten asa delicacy. They are also sold in the 
streets just as nuts would be. The taste is said to be very 
much like toasted bread with no particular flavour, This 
custom is analogous to the practice of some of the natives of 
British Guiana, of consuming the gru-gru worm, 

Extensive field trials have been carried out recently by 
the Department of Agriculture and Technical Instruction for 
Treland to test the yielding capacities and quality of certain 
French and Danish varieties of wheat. The work, which 
was carried out in a very thorough manner, showed that 
during 1911-12, the Danish variety Queen Wilhelmina, gave 
the best results, and it is recommended for the attention of 
Trish wheat growers. 

Aluminium nitride has been referred to already in this 
journal (Agricultural News, Vol. IX, p. 188) as a possible 
manure. In Hngrais, 1912, p. 577, a discussion is given of 
the production of this substance as a practical means of fixing 
the nitrogen of the air. It is indicated that aluminium 
nitride may becoms useful in agriculture 01 account of the 
facts that it contains about one-third of its weicht of nitrogen 
and that it can be produced fairly cheaply. 

The Agricultural Research Institute, Pusa, has issued 
recently Bulletin 29, which contains directions for the cultiva- 
tion of Eri silk. It is stated in the preface that the Bulletin 
is written to provide rearers and intending rearers of Eri 
silkworms with a brief practical manual on the subject. 
A more detailed account is to be found in the Memoir on Eri 
Silk published as Part I of Volume IV of the series of entomo- 
logical memoirs issued by the Department of Agriculture in 
India; and those y.!:0 require fuller details are referred to this 
work, 
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STUDENTS’ CORNER, 

An instructive. experiment to show, without a micro- 
seope, the presence of minute forms of life (bacteria) in the 
soil is the following. Obtain three clean, wide mouthed 
medicine bottles and Jabel them 1, 2 and 3. Place in No. 1 
a little fresh soil, in 2 a freshly prepared but weak solution 
of meat juice. ‘Chen plug the mouths of the three bottles 
with absorbent cotton and on three consecutive days stand 
them for an hour in boiling water, taking care that the water 
is heated gradually and that only steam comes in contact 
with the cotton plugs. During the intervals between these 
sterilizations, the bottles should be placed in a clean cupboard. 
On the fourth day take bottle No, 3 outside and by means of 
a clean iron spoon (which has been dipped, for preference, in 

‘alcohol which is then lighted) add as quickly as possible 
-a tiny lump of soil which must be taken from just below the 
surface. Replace the plug immediately. Arrange the three 
bottles in a row in the cupboard and set light to the cotton 
plugs, and then quickly blow the flames out, in order to 
sterilize the plugs. Next add about half the sterile 
meat extract in No. 2 to the unsterilized soil in No. 3, 
and a minute portion of the sterile soil in No. 1 to the 
remainder of the sterile meat extract in No, 2. On the fifth 
day, if the experiment has been done quickly and cleanly 
enough to prevent contamination from dust, etc., there should 
be gelatinous patches, or even a film, covering the surface in 
No. 3; whilst the liquid in No. 2 should still remain 
unchanged, These patches are composed of millions of 
bacteria, and the offensive smell of the liquid in No. 3 is an 
indication that certain chemical changes have occurred as the 
result of the bacterial development 

teference has been made already in these notes 
to land, capital and labour (see Agricultural News, Vol. XT, 
p 301). Where the landowner manages his own estate, 
his net income is composed of rent, profit on invested 
working capital, and salary for his own services. Do not 
confuse rent, profitand wages. If the estate is rented to 
a tenant, then, obviously, the landlord’s return consists of rent 

alone; if the estate is managed for him by others, then the 
value or part of the value of his own services goes to the 
manager and attorney. In business, more especially in 
partnership concerns, it is customary to charge the business 
with interest at the rate of 3, 4 or 5 per cent. per annum on 
the capital; for the capital would yield this interest if 
invested in stocks and shares. 

Book-keeping is the art of recording in writing the 
- accounts of a business; and its object is to show, aftera given 
period: (a) how much has been gained or lost during that 
period; (b) on what accounts gain or loss has been made; (c) 
the amount owing to or by each person traded with; (d) the 
amount of stock and cash on hand. 

The mere noting down of every transaction in chrono- 
logical order in a diary is evidently insutlicient: as transac- 
tions accumulate, a systematic record and classification of 
them is required. The foundation of successful book-keeping 
is the principle of double entry. That principle is as 
follows. In every business transaction (as e g. the exchange 
of cotton for cash) there is simultaneously both an increase 
and a decrease of property (e.g. increase of cash, decrease of 
cotton), and the increase is equal to the decrease. The 
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record or entry of both these effects is the double entry —the 
cash account because it receives, is debtor to the cotton 
account; and the cotton account, because'it gives, is credited 
by cash account. 

The double entry system is not employed on the 
majority of estates in the West Indies, partly owing to its 
complexity and the work it involves, and partly because of 
the difficulty of devising a system which is generally adapted 
to the different estate conditions. In any case, whether the 
system be applied in practice or not, the educational value 
of a knowledge of it gives a scientific insight into the rela- 
tions of the different kinds of transactions and operations to 
one another, and enables the student to appreciate the reat 
significance of profit, credit, accumulation of capital, depre- 
ciation, interest, discount, consignments, insurance, and 
similar matters of finance. 

The student, therefore, is advised to obtain a text-book 
on book-keeping such as Book keeping for Estate Students, 
by Thomson (London: G. Bell & Sons), and to work out 
theoretical examples. This should be followed by an 
endeavour to arrange a simple system of double entry 
accounts adapted to the conditions of any particular estate. 

Questions for Candidates. 

PRELIMINARY QUESTIONS, 

(1) State how stems are modified for different uses. 

(2) How may the pressure of the air be shown? 

INTERMEDIATE QUESTIONS. 

(1) Contrast the effects of flowers of sulphur and of 
sulphates when applied tc the soil. 

(2) Describe how you would pack for export either (a) 
green limes,(b) Para rubber seeds; or (c) cotton, (d) molasses. 

FINAL QUESTIONS. 

(1) State what you know concerning Sakellarides cotton, 
In what way does its production affect the demand for Sea 
Island cotton! 

(2) Distinguish between the selection of plants and the 
grading of produce. Give examples of each. Discuss the 
financial benefits that may be derived from the employment 
of these practices. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture returned 
to Barbados on Saturday, January 25, by the 
S.S. ‘Korona’, from an official visit to St. Lucia. 

~ 

Agricultural Education in Italy.—By royal 
decree the Higher Council of Agricultural, Industrial and 
Commercial Instruction in Italy was abolished in December 
1911, and a Council for Agricultural Instruction substituted. 
The new Council is to consist of fourteen members appointed 
by the Minister of Agriculture, and is to give advice regarding 
proposed legislation and general provision for agricultural 
instruction, agricultural schools of all kinds, aid to students, 
and other questions relating to agriculture, forestry, and 
zootechnical studies which he may refer to it. (Jowrnal of the 
Royal Society of Arts, December 20, 1912.) 
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FUNGUS NOTES. 

RECENT WORK ON A PLANT DISUASE. 

In the Wenoirs of the Imperial Department of Agri- 
culture in India, Botanical Series, Vol. lV, No. 6, an account 
is given by Shaw of his investigation into the existence of 
physiological races of the fungus Rhizoctonia which has 
been found to be parasitic in India on the ground nut, 
cowpea, jute and cotton. 

Before proceeding to describe the important results that 
have accrued from this investigation, it may prove helpful 
to sketch the position regarding the identity and parasitism 
of Rhizoctonia that existed previous to the commencement 
of Shaw’s researches. 

Rhizoctonia is a form genus which was established by 
de Candolle in 1815 to include certain sterile (i.e fruitless) 
fungi occurring upon the roots of plants; though the first 
reference to Rhizoctonia was made by Duhame, who, as 
early as 1728, descrited a disease of saffron (Crocus sativus), 
and considered the sclerotia, or spherical masses of mycelium 
typical of Rhizoctonia, to be a special plant of which the 
hyphae were the roots. He named the plant Tuberoides. 

Since de Candolle’s time the genus Rhizoctonia has 
received considerable attention by mycologists in Europe, 
and various forms were described at some Itngth by the 
Tulasnes (1851) and by Kiihn (1858). The disease was 
recorded in Denmark during 1886 and 1902 on hosts 
belonging to widely different natural orders, and recently the 
parasitism of the fungus has been investigated in Sweden by 
Eriksson, in connexion with the considerable variability in 
the susceptibility of different varieties of one kind of host to 
the disease. In England, Gusson has described the disease 
on several plants, and he considers Ft. solani (Kuhn) and 
R. violacsa (Tulasie) to be one and the same species; whereas 
Massee, subsequent on Hartig’s observations, suggests that 
Rosellinia is the fruiting stage of Rhizoctonia. 

In America, Rhizoctonia is known to attack much the 
Same crops as in England, and has been investigated by 
Duggar and Stewart; but the most interesting of the Ameri- 
can publications on Rhizoctonia is that of Rolfs, who recently 
discovered a fruiting stage which he stated to be a basidio- 
mycete already known to science as Corticium 
FB. and C. 

Such was the position relating to the indentity of the 
fungus up to about 1910; and it must be admitted that 
considerable doubt prevailed as to what were the true 
perfect forms. 

It has been stated already that the disease has for years 

been observed on a Jarge number of different species of host 

plants, and the following lists of hosts show the remarkable 
distribution of the disease, both geographically and biologi- 
cally: In Europe and America, Rhizoctonia attacks sugar- 
heet, bean, carrot, cabbage, cotton, lettuce, potato, radish, 
sweet potato, pumpkin, watermelon, garden pea, and alfalfa. 
More recently, Shaw, in India, has observed the disease on 
the following: ground nut, cowpea, jute, soy bean, cotton, 
bonavist bean (Dolichos Lablal), Tricosanthes cucumerina, 
and mulberry. 

In view of the importunce of cotton, ground nuts and 
cowpeas in the West Indies, the remaining part of this article 
will be concerned with Shaw’s work on the Rhizoctonia 
disease of these crops and wil] end with a short account of his 
conclusions as to the identity of the causative organisms. 

corron. Infected seedlings have a soft yellow patch on 
the lower yor'ion of the hypocoty], and in bad cases the rot 

vague, 

is suflicient to cause collapse of the seedling. The similarity 
will be noticed between this ‘damping off’ and that caused by 
Pythium; indeed, incidentally it may be stated that most 
investigators now consider that many of the ‘damping off” 
diseases attributed to Pythium are really caused by 
Rhizoctonia. 

In India, Rhizoctonia does not attack des? cotton (a variety. 
of Gossypium neglecta) in the field; it seems to be restricted 
to pot cultures of special varieties. Diseased plants may 
recover, but a second attack on the same plant never takes 
place. Seedlings seem to be susceptible only when quite 
young. 

An examination of withered seedlings shows hyphae of 
Rhizoctonia. The branches tend to lie parallel, are closely 
sep'ate and are constricted at the base—characteristic of 
Rhizoctonia. The sclerotia are rounded bodies, exactly like 
tke sclerotia found by Shaw on jute seedlings, but rather 
smaller, the average diameter being about 90 microns. On 
agar-meat-extract medium the sclerotia may measure as 
much as 150 microns in diameter. After discussing the 
views of American authors and of Balls in Egypt, Shaw 
comes to the conclusion that cotton is attacked by Rhizoc- 
tonia in America, Egypt and India, and the section of his 
paper dealing with cotton concludes with an account of 
inoculation experiments in which it is shown that: (1) no 
successful inoculations took place on des? cotton in the field; 
(2) grown in pots, inoculated des’ cotton showed a mortality 
of 20 to 30 per cent.; (3) ‘khaki’ variety grown in pots gave 
a mortality of 90 per cent. 

GROUND NuT. Rhizoctonia was originally observed on 
the ‘seeds’ of this plant. ‘The pericarp had a mottled appear- 
ance showing discofoured patches. Hyphae were found in 
the pericarp and also within the embryo. Portions of peri- 
carp were incubated in sterile petri dishes and a vigorous 
growth of Rhizoctonia hyphae was obtained, which resembled 
the Rhizoctonia of cotton and jute. 

Four of these infected seeds were sterilized with formalin 
and kept moist, but only one failed to suceumb to the disease. 
Later in the year infected ground nut plants were found on 
the Pusa Farm; the upper portion of the plants appeared 
brown and withered, while at the ground level, the stem was 
of a dark-brown colour; in this portion hyphae and sclerotia 
of Rhizoctonia were particularly abundant. The morpho- 
logical features of the Rhizoctonia of ground nuts agreed 
exactly with those of the fungus on evtton and jute. In 
the inoculation experiments, about 30 per cent. of the 
inoculations were successful. If the ground nut was first 
wounded the percentage of deaths reached as much as fifty: 
this plant also seemed particularly susceptible to attack at 
the growing-point. 

cowrEs. The symptoms of attack in the case of this 
plant are the same as those already described for the 
ground nut, and the fungus also resembles that of the other 
three hosts. In the early stages of infection a red-brown 
discoloration appears upon the stem and slowly spreads; the 
stem ultimately becomes flaccid and collapses. Sclerotia are 
formed abundantly. Infections from agar cultures on 
unwounded plants, gave an average mortality of 50 per cent.; 
by wounding, the mortality reached as high as 80 per cent. 
of the infections. 

Leaving the, consideration of the behaviour of the 
fungus on various host plants, attention may now be given. 
shortly to the parts of the work that dealt with cross- 
inoculations, and the identity of the fungus. 

CROSS: INOCULATIONS. Ericksson, working in Denmark, 
was able to make Rhizoctonia pass from the carrot to the beet. 
Its virulence upon beet, however, was greatly increased after 
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being parasitic upon that plant for one generation, thus 
Showing a gradual adaptation to the new host. Clover, 
which is sometimes attacked in Denmark, he was not able 
to infect with Rhizoctonia. ricksson’s results show there- 
fore a very slight specialization in the parasitism on different 
hosts. 

Shaw’s results in India agree more or less with those of 
Ericksson. In those of the hosts, namely, ground nut, cotton 
and cowpea, the infection powers of the respective hizoctonias 
seem to be of a like order. In exch case reciprocal infections 
were obtained, although the virulence of the fungus is greatest 
on its own particular host. Thus the Rhizoctonia from cotton, 
if infected upon ground nut, jute or cowpea, causes a mortality 
of about 40 to 50 per cent., but upon cotton it produces 
a mortality of 80 per cent. The Rhizoctonia of jute shows 
a high degree of specialization, as it does not attack the other 
three hosts at all under ordinary circumstances. Shaw records 
several interesting facts regarding host reaction. Jute reacts 
to cotton and cowpea infection by cork formation; and when 
the cowpea reacts successfully against the fungus, the hyphae 
appear to remain in the intercellular spaces; whereas when 

Rhizoctonia proves fatal, the hyphae penetrate the living cells. 
In the light of these facts it is evident that physiological 

specialization of the fungus exists, unaccompanied by any 
outward mor} hological distinction. 

reNTITY. In his discussion of the identity of the 
fungus, Shaw arrives at the conclusion that the species which 
attacks jute, cotton, cowpea and ground nut is #. solani, 
Kiihn. Shaw is, however, able to corroborate Rolf’s assertion, 
that a basidiomycetous form occurs, possessing vegetative 
characteristics similar to those of Rhizoctonia; but this 
particular form possesses sclerotia which are much larger than 
those belonging to #&. solami. This form is called the 
macrosclerotial form and has been identified by Shaw as 
R. violaces of which the fertile stage is Corticium vajwm. 

The two organisms then, which in India, attack the 
ground nut and cowpea are, Rhizoctonia solani, Kihn, of 
which the fertile stage has yet to he discovered, and 
Corticium vagum, B. and C., which is. the fertile stage 

of &. violacea: whereas jute and cotton are attacked only 
by Rhizoctonia solani; and there are at least four specia- 

“lized forms of this species in India, which cannot be dis- 
tinguished except by inoculation experiments. Each one 
of these four forms possesses microsclerotia; this differ- 
entiates them from the vegetative parts of Corticiwm vagum, 
which produces macrosclerotia. 

Experiments in connexion with preventive measures indi- 
cate that carbolic powder applied to the soil in small quantities 
is effective. Naphthalene, though it kills the fungus, inter- 
feres, in the case of jute, with the germination of the seed, even 
when it is used in very small quantities. Probably the best 
means of combating the disease is by a careful rotation of 
erops, and it should be remembered in this connexion that 
the fungus is spread chiefly by means of the sclerotia that 
lie dormant in the soil. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES IN THE LONDON 

MARKET. 

The Report of Mr. J. R. Jackson is as follows:-— 

The last month of the year 1912 began with fair supplies 
of drugs, and an active market, but with a good many changes 
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in prices, mostly tending upwirds, thereby, in many cases, 
limiting the demand. In the second week there was a distinct 
feeling that the Christmas holiday, and stock taking seasons 
were approaching, with the concurrent effect of diminished 
trade, a condition that will remiin until the second week in 

the New Year when the drug auctions will be again resumed. 

GINGER, 

There has been very little business done in this article 
throughout the month. At the first auction on the 4th 265 
bags of rough washed Cochin were offered and bought in, at 
35s. for fair medium and small, and 32s. for wormy. No sales 
were effected at any of the subsequent auctions. 

NUTMEGS AND MACE, 

At the first sale on the 4th there was a steady demand 
for nutmegs, 145 packages of West Indian selling at the 
following rates; 66’s at 6d., 79’s to 89's, 4$d. to 5id, 91’s to 
102’s, 43., to 5$d., 105’s to 115’s, 4¢d. to 5}d., 117’s to 
127’s, 5d., and 144’s to 153’s, 43d. A week later the sales of 

West Indian nutmegs amounted to 148 packages at rates, 
varying very slightly from the preceding. At this auction 
some packages of astern were also offered and sold, 96’s 
fetching 43d. and 137s 4}; limed sold at 51d. for 70’s and 
43d. for 95’s. On the 18th, 88 packages of West Indian 
were offered and mostly sold, 66’s to 76’s fetching 53d. to 
63d., 81’s to 94's, 54d. to 5}d., 97’s to 105’s, 5d. and 135’s to 
142’s, 43d. to 5d.; of mace the sales were as follows. On the 
4th of the month, 44 packages of West Indian were brought 
forward, part of which sold at 2s.to 2s 3d., and broken at 
1s. 9d. to 1s. 10d. A week later, namely on the 11th, 34 
packages were offered and sold at 2s. to 2s 34. per lh. 

SARSAPARILUA, 

The only sale of this drug was held on the 12th of the 
month, when the offerings amounted to 21 bales of grey 
Jamaica and 5 of native Jamaica, The whole of the former 
was disposed of, Is. 9d. to ls. 10d. being paid for fair 
slightly rough, and Is 8d. for part rough. ‘The five bales of 
native Jamaica were all bought in at from 9d. to 1s, 2d. per 
tb for inferior pale to fair bright red. 

CASSIA FISTULA, KOLA AND TAMARINDS, 

It was reported at the beginning of the month that the 
new crop of East Indian Cassia Fistula was both plentiful 
and good; at the drug auction on the 12th of the month, 
the offerings amounted to 52 packages, only 30 of these 
found buyers at from 18s. to 20s. per ewt. for lean Java. 
A firm trade has been done in kola which was represented 
at auction on the 12th by 21 bags which were all sold; 14 
bags of fair dried West Indian realized 5d. per tb., slightly 
mouldy, 43d. and mouldy, 3d. A further bag of bright West 
Indian halves, fetched 43d. per tb. and pickings 13d. Five 
bags of small Ceylon quarters were also sold at 43d. per Ib. 
In the early part of the month, West India tamarinds were 
represented by 30 packages, four of which were sold 
at 12s. 6d. per ewt. 

With reference to the increased use of vanillin, in place 
of the true Vanilla pod, it may be of interest to note that 
the makers of the artificial product are said to be consider-~ 
ing, in consequence of the increasing cost of eugenol, the 
utilization of phenol in the preparation of vanillin. A warning 
has been given to those who use the artificial product for 
food flavouring, to satisfy themselves as to its source, 

ee 
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London.—Tuxet 

New York,—Messrs. 

Trinidad,—Messrs. Gorpon, 

MARKET REPORTS. 

West Inpr1a CommitrEE CIRCULAR, 

January 14, 1913; Messrs. E. A. 

1913. 

de Pass & Co., 

January 3, 

ArRowRooT—id. to dd. 
Barata—Sheet, 3/7 ; bees 2/5 per th. 
Brrswax—£7 10s. to £7 12s. 67. 
Cacao—Trinidad, 6!/- to 80/- per cwt. ; 

to 68/-; Jamaica, 58) to 66/-. 
Oorrrr—Jamaica, 72/- to 83/6. 
Corpra—West Indian, £28 to £28 5s. per ton. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 16d. to 20d. 
Frvuit—No quotations. 
Fustic—No quotations. 
GincER—48s. to 65s. 
Igstnctass—No quotations. 
Honey—No quotations. 
Linz Jtice—Raw, 8d. to 1/2; concentrated, £18 

£18 15s.; otto of limes (hand-pressed), 7/74. 
Loa woopv—No quotations. 
Mace—2/4 to 2/9. 
Normzcs—5}d. to 6d. 
PimeNToO—2}d. to 24d. 

Rvusser—Para, fine hard, 4/6; fine soft, 4/3;] Castilloa, 
4/ per Th. 

Bevin <taiatoa) 2/2 to 6/- 
Sucar—Crystals, 17/9 to 20/-; Muscovado, 11/6 to 14/6; 

Syrup, 10/9; Molasses, no quotatioas, 

Grenada, 61/- 

Ts. 6d. 

GirtesPiz Bros, & Co., January 

10, 1913. 

Oacao—Caracas, 13} to 15$c. c.; Grenada, 14c. to 14}c; 
Trinidad, 144c. to lic. per th.; Jamaica, ll4c. to 12#c. 

Ooco-Nuts—Jamaica, select, $32 00 to $34°00; culls, 
$18°50 to $20°00; Trinidad, select, $32°00 to $34:00; 
culls, $18°50 to $20°00 per M. 

Oorrer—Jamaica, l5c. to 16jc. per tb. 
GinceR—8jc. to 12c. per fb. 
Goat Sxins—Jamaica, 50c.; Antigua and Barbados, 48c. 

to 50c.; St. _Thomas and St. Kitts, 44c. to 46c. 
per lb. 

GRaPE oe Vienaicds $1:00 to $3-00. 
Limges—$5‘00 to $5°50. 
Mace—No quotation. 
Noutmecs—110's, 4c. 
OrancEes—Jamaica, $2°00 to $2°25. 
Pimento—4}c. to 4}c. per tb. 
Sucar—Centrifugals, 96°, 5°48c. per Ib.; Muscovados, 89°, 

2-98c.; Molasses, 89°, 2-73c. per th., all duty paid ,, , 

Grant & Co., January 20, 

1913. 

Oacao— Venezuelan, yee per fanega; Trinidad, $15°75 
to $14°50. ovens “21008 

Ooco-nut O1n—%6c. per “Imperial gallon. 
Oorrgre—Venezuelan, I4c. per tb. 
Oorra—$4'25 per 100 th. 
Dxat—$4'00 to $425. 
Ontons—$1°50 to $4°00 per 100 Ih. 
Peas, Sprit—$d'75 to $6°00 per bag. 
Porators—English, $1°50 to $1°75 per 100 th. 
Rice—Yellow, $5°20 to $5°25; White, $6°50 to $7:00 

per bag. 
8vueaR—American crushed, no quotations. 
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Barbados.—Messrs. JAMES 

January 

Fesruary 1, 1913, 

Co., January 27, 1913; Messrs. 

January 17, 1913. 

Arrowroor—$6'00 to $8:00 per 100 fh. 
Oacao—$10°00 to $1200 per 100 th. 
Coco-nuts—$24'00. 
Hay—$1°'50 to $1°80 per 100 tb. 

A. Lynco & Co., 

25, 1913; Messrs. T. S. Garraway & 

Leacock & Co., 

Ltd., 

Manures—Nitrate of soda, $75°00; Cacao manure, $4800 
to $50°00; Sulphate of ammonia, $80-00 to $85-00 
per ton. 

Motasses—No auotations. 
Onitons—$6'00 per 100 th. 
Peas, Sprit—$6'40 

to $4°90 per bag 
per bag 
of 120 tb. 

of 210 th.; Canada, $3-00- 

Potatoes—Nova Scotia, $1°70 to $3°00 per 160 tb. 
Rice—Ballam, $5°10 to $5°60 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4°75 per 100 th. 

British Guiana.—Messrs. 

uary 18, 

January 17, 

Wierinc & Ricurer, Jan- 

1913; Messrs. SanpBacn, Parker & Co., 

1913. 

ARTICLES. 

ArrowrooT—St. Vincent 

Batata— Venezuela block 
Demerara sheet 

Cacao—Native 
Oassava— 
Oassava STARCH— 
Coco-NuTs— 

Corree—Creole 
Jamaica and Rio 
Liberian 

DHaLt— 

Green Dhal 
EppoErs— 
Motasses— Yellow 
Onrtons—Teneriffe 

Madeira 
Peas—Split 

Marseilles 
PLANTAINS— 
Porators—Nova Scotia 

Lisbon 
Potatores-Sweet, B’bados 

Rice—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Sucar—Dark crystals 

Yellow 
White 
Molasses 

TimseR—Greenheart 

Wallaba shingles 

s» Cordwood 

Messrs. WIETING 
& RIcuTer. 

No quotation 
72c. per tb. 
18c. per tb. 

8c. 
$650 

$16 to $20 per M. 

l7c. per th. 
2Uc. per tb. 
lsc. per tb. 

$3°75 to $3.90 per 
bag of 168 tb. 

$500 
96e. 
None 

9c. to 10e. per th. 
37°50 per bag 

(210 tb.) 

l6c, to 48c. 
$2°75 to $3 00 

$132 
per bag 

No quotation 
$450 to $5-00 

$1:20 
$1:92 

$216 
$250 to $2°60 
$5°25 to $3°50 

$4-00 
$2°49 to $ 2°60 

32c. to dc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to $2:00 
per ton 

Messrs. SANnv- 
BACH, PARKER 
_& Co. 

Prohibited 

19¢. per Tb. 

$10 to $16 per M. 

1c. per fb. 
20sc. per th. 
18c. per tb. 

$4°75 ig5 “OO per 

bag of 168 Th. 

7c. per th. 
$7°30 per bag 

(210 tb.), 

$3 00 

$2°50 to $2-60 
$3°25 to $3-30 

32c. to Bet 5dc. per 
cub. foot 

$400 to $6-00 
per M. 
-_ 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 2d. 
Volumes IJ, III, IV, V, VI, VII, VIII, IX, X, and XI:—Price 2s. each ; Post free 2s. 8d, where complete. (III, 2; 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XII. Nos. 1, 2, and 3, No. 4:—Containing Papers on PLANT DISEASES AND PESTS, COCOA NUT, LIME AND 

FRUIT, AND RICE INDUSTRIES, prepared for the recent Agricultural Conference, comprising, among 
others: The Use of Entomogenous Fungi on Scale Insects in Barbados; Further Notes on the Fungus 
Parasites of Scale Insects; Report on the Prevalence of Some Pests and Diseases in the West Indies, for 
1910 and 1911; Cocoa-nut Palm Insects in Trinidad; Some Fruit Diseases; Experiments in Lime Juice 
Concentration; Some Root Diseases of Permanent Crops in the West Indies; The Bay Rum and Bay Oil 
Industries of St. Thomas and St. Jan; The Classification of Sweet Potatoes; The Water-Supply of Antigua; 
Artificial Cross-Fertilization of the Mango; and Rice Experiments in British Guiana. 

PAMPHLET SERIBS. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. Those mentioned in the following list are still available; the rest are out of print. 

Sucar Inpustry. (14) Screw Worm in Cattle at St.Lucia. Price 2d 
Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d. 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; (16) Hints on Onion Cultivation... Price 2d. 
in 1902, No. 19, price 4d.; in 1902, No. 26, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1904, No. 32, price 4d. (18) Recipes for Cooking West Indian Yams. Price 2d. 

Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d. 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.; (28) Barbados and Porto Rico Molasses. Price 3d. 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d. 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (35) Information in regard to Agricultural Banks. Price 5d. 

Seedling and other Canes in the Leeward Islands, (37) Cultivation of Oranges in Dominica. Price 4d. 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (38) Cultivation and Curing of Tobacco. Price 4d. 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; (41) Tobago, Hints to Settlers. Price 6d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d. ; tions. Price 2d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (45) A BC of Cotton Planting. New and Enlarged Edition. 

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 6d. 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; Price 4d. 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (55) Millions and Mosquitos. Price 3d. 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (58) Insect Pests of Cacao. Price 4d. 

GENERAL. (60) Cotton Gins, How to Erect and Work Them. Price 4d. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (61) The Grafting of Cacao. Price 4d. 

4d.; Part II., price 4d. (65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 

(5) General Treatment of Insect Pests (Revised), price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6d. 
71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 

The above will be supplied post free for an additional charge of $d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘Agricultural News” is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s, 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, and IX complete, with title page and index, asissued 
—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes can no 
longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents. All 
applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutav & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Mosetry, Agricultural School, 
Barbados: Apvocare Co. Lrp, Bioad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Jamaica: THe Epucationat Suppty Company, 16, King Dominica: Mr. J. R. H. Bripcewarsr, Rosean, 

Street, Kingston. Montserrat : Mr. W. Roxzson, Botanic Station. 
British Guiana: Tax ‘Datty Curonicie’ Orrice,Georgetown. dniagua: Mr. S. D. Matong, St. John’s. 
Trinidad: Messrs. Murr-MarsHatt & Co., Port-of-Spain. St. Kitts: Tue Brsue anp Boox Suppty Agenoy, Basseterre, 
Tobago: Mr. C. L. Pracemann, Scarborough. JTevis : Messrs. Hewett, Bros., Charlestown. 

Grenada: ‘Tue Srorks’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 

pA AL ee See 

Ohlendorff’s Dissolved Peruvian Guano—*"or Sugar-cane and general use 

Ohiendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown. 

PEASE: Kor! 

Buco Cultivators. 
Spraying Machines. JUST ISSUED. 

Vaporite. WEST INDIAN BULLETIN. 
To be obtained from:— (Vol. XIII No. 1.) 

THE BARBADOS CO-OPERATIVE 

COTTON FACTORY, LIMITED, Containing Papers on COrroNn AND AGRICULTURAL 
BRIDGETOWN.) epucation, prepared for the recent Agricultural Conference, 

— =| comprising:— The Results of the Cultivation of Cotton in 
”~ St. Vincent; The Cotton Industry in the Leeward Islands; 

The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Mont- 
serrat; Sakellarides Cotton in Montserrat: The Cotton Boll 

‘Weevil; Notes on Certain Cotton Pests; Outline of Manurial 
Experiments on Cotton in Tobago; Cotton Experinents in 
British Guiana; Agricultural Education in Grenaua with 

SPACE AVAILABLE FOR ADVERTISEMENT, | Pecial Reference to the Boys’ Secondary School; The Need 
for Higher Agricultural Education in the West Indies; 
A Lectureship in ‘Yropteal Agriculture; Peasant Agriculture 
in Grenada: Suggestions for its Control anit Improvement. 

| Also Index and ‘lutle Page for Volume XI[, 

—_—_——TTNTTeeeeSeFSs.1.00—0— 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados, 
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/R.M.S.P. REGULAR SERV: 
from 

Ga West _ Indies 
to 

GES 

Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 

St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 

Nevis & St. Kitts, Carupano, Pampatar & La Guaira), 
Puerto Colombia, Cartagena, Colon (for Pacific Ports), 

Jamaica & Antilla. 

| \ x ( 

| A \ > ‘Ym 
~ = W 

NEW YCRK to BERMUDA. 

Also from Southampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 
MOROCCO, WEST INDIES, NORWAY, 

Canary Is. ; Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 

from London. Winter Months. June to December. 

—————S 

Head Office: 18, Moorgate Street, London. 
Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc. 

| 

| 
THE ROYAL MAIL STEAM PACKET COMPANY 

| 
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INSECT PESTS | 
| 

OF THE | 

LESSER  ANTILDES. 
ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL DEFARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests'in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
'Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 

{Household and Pests of Stored Products, The Control of Inseets, Insects and their Natural Enemies. The information 
is contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the publications of the Department, 
price 1s, 3%, post free 1s, 7d, 
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A Tropical University. 

N The Times of January 23 there appears 

a special article under the heading ‘The Case 

ysfor a Tropical University’ advancing strong 

reasons for the creation of a University of Tropical 

Agriculture and pointing to the West Indies as the 

most suitable locality for the suggested university, 

This article is reproduced on another of the 

present issue of the Agricultural News, and should be 

pa xe 4 

read in connexion with what follows here. 

The publication of Mr. Norman Lamont’s book 

ealled Problems of the Antilles is the immediate 

ripe for extended discussion with a view to definite 

action. 

The subject has for some time been a matter of 

serious consideration and some correspondence on the 
part of the Imperial Department of Agriculture, and 

the time has now arrived when it appears necessary 

and desirable to ventilate the question as freely as 

possible, and this in view of the strong advocacy of 

The Times and the definite allusion to the West Indies 

as attording a good locality as regards ease of access 
and material for teaching. 

The aspects of the suggestion for a University of 

Tropical Agriculture are many, and it is to be expected 

that support will be accorded to the proposals by those 

who have advocated various sides of the question which 

may well be embraced within the bounds of a copious 

scheme. Foremost amongst the ideas which it may be 

expected to include is that of the Agricultural College, 

then follow ideas pertaining to agricultural investiga- 

tions, first of a utilitarian and then of an abstract kind, 

and finally the training of experts to an extent beyond 

the generally accepted scope of the Agricultural College 

—experts who may deal with problems of Agricultural 

Mycology, and many allied Chemistry, Entomology, 

branches of study. 

The need for agricultural colleges has been 

pressed upon the attention of those engaged in tropical 

agriculture for over fifty years. In this advocacy the 
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several West Indian Colonies have been referred to, or 
have taken an active part, bub so far as the British 
West Indies are concerned nothing of a definite charac- 
ter has yet emerged; though it is to be observed that 
in recent years much good work has been done in intro- 

ducing the teaching of science subjects with an agricul- 
tural bearing into the secondary schools in all the 
colonies and thus preparing the way for the higher 
scheme which now demands recognition. 

In most of the discussions that have already taken 

place in this connexion, ideas have tended to narrow 

themselves down to the training of young men for par- 

ticular tropical colonies and even for particular indus- 
tries; as a result a difficulty has arisen and, if is 
believed, has arrested the development of more than one 

promising scheme. The difficulty lies in the fact that if 
students are to be trained chiefly for local employment 

it is soon realized that the maintenance of an efficien4 

college involves either the existence of a larger number 
of students than can find employment locally; or, if the 

number of students is to be sufficiently low to satisfy 

local needs, then the teaching staff and educational 

equipment necessary for adequate instruction become 

disproportionately large and costly for the results 

obtained. 

When, however, consideration is given to the 
training of students for the whole range of the West 

Indies, and when it may be anticipated that an institu- 

tion of good repute may attract students from Central 

or South America as well as many turning their atten- 

tion to West Africa and other tropical colonies, it may 
seem that by expansion, one of the main sources of 

difficulty besetting an agricultural college will be 
removed, ‘ 

The outlook admits of further enlargement in 

that a growing need is felt in our british Universities 
for the means of completing the training of those 
students whose interests are centred on tropical prob- 
lems; and as Tropical Schools of Medicine are now 

recognized as essential, so it is felt that Tropical Schools 

of Agriculture are necessary. In agriculture, however, 

it is not possible, as in medicine, to bring cases for 

study to the Mother Country; if anything effective is 

to be done it is clear that the Tropical School of 
Agriculture must be located in the tropics and, as is 

pointed out in Zhe Times article, the West Indies 
afford an admirable locality for such a purpose. 

In this connexion it is to be recognized that the 

students of our Universities who are desiring to equip 

themselves for work as experts in matters pertaining 
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to tropical agriculture are now seriously handicapped 
by having no tropical station in which they can com- 
plete their training; and excellent as is, no doubt, the 
great store of fe material existing and available 
for teaching purposes in our museums and universities, 

it can never havé the force and efficiency that come 

with acquaintance with things on the spot existing as 

matters of real, live concern to the place in which they 

seen. ‘This applies to most of the phases of such 
science as Zoology including Entomology, Botany, 
Mycology, Chemistry—the tropical aspects of which can 

only be adequately appreciated in the surroundings 
where tropical conditions obtain. 

are 

Again, those who are engaged in advising in mat- 
ters pertaining to tropical agriculture are met constantly 

and with increasing force by the circumstance that 

our knowledge of facts is painfully limited; information 

is conunually sought, which has lacked the opportunity 
to be found; inferences drawn from the conditions 
in temperate countries are often misleading; and so the 
teaching of advisers in tropical agriculture is often 

merely tentative and may be wrong. It is increas- 

ingly evident that stations for experiment and research 
are urgently needed. In recent years, certainly, there 

has been a growing tendency to increase the facilities 
for experiment, and good results have been obtained; 

these developments have been the concern of several 
colonies and of necessity have had relation to local 

problems and requirements. These efforts, also of neces- 

sity, have had regard to problems of a utilitarian 

character, and have met their chief support in colonial 

communities from the belief that they are likely to 
prove remunerative. 

Workers in the field of tropical agricultural knowl- 

edge are asking with increasing insistence for informa- 

tion of a more abstract character—are asking for 
It is improbable that this will be 

provided by colonial communities: it lies beyond their 

immediate needs, powers and resources, and for its 

attainment renders necessary an appeal to a wider field. 

Utilitarianism will largely 

abstract research. 

limit the activities of 

individual communities, so that special efforts are 

required to extend the outlook, and to include those 

in the home country and those in the colonies who 

are interested in the general development of tropical 

affairs, The utilitarian aspects of the work of the 

experiment stations may be regarded as a province 

of the various active local departments of agriculture, 

while the prosecution of research may well become 

the function of the Tropical University. 
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It would appear that careful consideration and an 

appreciation of the need of expanding the idea beyond 
the limited range of an agricultural college are the cir- 
cumstances that have led The Times to refer to the 
need for a Tropical University, and this is the direc- 
tion in which the greatest usefulness as well as the 

greatest chances of success are to be sought. 

The question at once arises: If this is the need, 

how is it to be met and how is provision to be made for 
it? Having regard to its wide aspect, it appears to go 
beyond the scope of any particular colony, so that it 
would appear reasonable to make the appeal for support 
to the large public interested in Tropical Agriculture 

and particularly to those who are concerned with West 
Indian affairs or with those industries which find 
exposition in the West Indies, sé that knowledge 

respecting them may be increased not only for the 
benefit of the West Indies but in regard to those indus- 
tries wherever carried on. Appeal may also be made 

to those responsible for the training of, and those under- 

taking the employment of, men required for the carrying 

on of the multitudinous tropical industries, as well as 

to those responsible for the training and for the employ- 

ment of the expert scientific advisers mentioned already. 
This appeal should no doubt in the first instance be 
addressed to the large public interested in these affairs; 

and when it is assured that a real public interest and 

desire for action with offers of support have been made 

evident, then appeal may be made for Government 

recognition and assistance. 

The importance of the subject, the necessity of 

the object, and the fact that the proposals for a Trop- 

ical Agricultural University are now being so definitely 
discussed, are all causing the matter to become 

a concern of the Imperial Department of Agriculture; 

and incidentally the publications of this depar tment 

will now be made specially a means of assisting the 

preliminaries of establishment, and of disseminating 
the information as to methods and _ progress, that will 

be needed by those interested actively in the founda- 

tion of such a University. 

SUGAR TRADE OF THE UNITED KINGDOM, 

1912. 

The following figures giving the imports and 
exports of sugar, expressed as the nearest ton, into and 
from the United Kingdom in 1912, are taken from the 
International Sugar Jowrnal for January 1915 
purposes of comparison the quantities of 1911, taken 
from the same source, are also included:— 

IMPORTS, 

1912. HOU 

Quantity, Value, Quantity, Value, 
Unrefined Sugars tons. tons. 

Germany 178,687 1,885,408 391,947 4,287,396 
Java 182,542 2, 629,225 166,866 2,687,269 
Austria-Hungary 92 ale 473, 038 62,225 756,960 
British India 24.344 325,380 65,399 1,114,382 
Mauritius 28,922 374,931 55,548 649,941 
British W.I. 

Gent 41,237 676893 64,380) 7o0,806 
British Hlonduees| 
Netherlands 28,416 307,890 30,887 466,438 

Bayhiand) San -\ 49,5367 1644995 27,277 296,078 
omingo J 

Peru 62,194 809,927 27,176 293,874 
Belgium 24,814 256,912 21,331 282,964 
Brazil 11,944. 159,129 14,663 137,612 
Mexico 20,904. 292,073 8,139 102,260 
Dutch Guiana 2,541 43,051 6,429 89,908 
Cuba 86,643 1,203,890 3,848 29,611 
Philippine Islands 4,487 61,110 3,645 34,293 
Russia tes = 1,741 21,686 
Straits Settiements 452 5,453 1,180 15,689 
France 4,062 50,640 251 2,603 
Other Countries 18,201 213,480 49,419 566,418 

Total Raw Sugars 906,144 11,765,661 961,084 12,233,395 

1912. OMS 

Quantity, Value, Quantity, Value, 
Refined Sugars tons. £. tons. £. 

Germany 269,187 4,305,898 366,442 5,311,318 
Austria-Hungary 117,330 1,943,175 186,021 2,731, 855 
Holland 180,195 3,108,028 144,765 2,402,092 
Russia 95,068 1,532,378 109,727 1 ‘679, 889 
3elgium 69,716 1,112,558 60,015 1 022,049 
France 15,334 235,393 5,822 93,411 
Other Countries 66,931 1,164,620 64,434 1,122,830 

Total Refined \ 913,762 13,402,050 937,226 14,353,444 
Sugars J 

Molasses 195,624 678,978 845,656 157,544 

1,915,530 26,0138 

For 

Total Imports 367 2,055,654 27,265,817 

EXPORTS. 

1912. Key ale 

Quantity, Value, Quantity, Value, 
British Refined tons. tons. £ 

Canada 6,454 122,192 8,665 150,868 
Denmark 4,254 61,938 4,100 52,504 
Netherlands 3,683 57,371 2,957 43,822 
Italy 694 9,831 1,105 13,349 

Portugal, Azores \ 9% 5 AGE 
eae Madera 1,460 21,940 1,124 15 854 

Other Countries 13,214 251,898 10,624 183,488 

29,759 525,170 28,576 439,885 

A summary of the details given concerning the 
exports of foreign and colonial sugars may be presented 
as follows: The total of such exports during 1912 was 
43,348 tons, value £716,670, as compared with 37,163 
tons, value £552,290, in 1911. 
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PRUITS AND FRUIT TREES. 

PRESERVING FRUITS FOR EXHGIBITS. 

The following suggestions are made as the result of 
incomplete experiments and with the consciousness that this 
is only in the nature of a preliminary report, and barring 
details will be found nevertheless to furnish a basis for 
further experiments. Considerable success has been attained 
along the-e lines in preserving specimens of fruits, leaves 
and twigs for the purpose of showing insect pests im situ, 
with a natural condition of the plant, and it seems certain 
that the plan can be perfected. 

The following is a brief outline for tentative working 
basis for more experiment as to length of time for treating 
and for proportions, all of which must vary according to 
the structure of the tissues of the plant specimen, or the 
fruit and the amount of juices or sap present. 

(1) Immerse specimen in solution of copper sulphate, 
1 part to. 500 to 1,000 pure water, about three or four days. 

(2) Siphon off fluid, wash carefully by adding water 
through tube reaching to bottom of the receptacle; siphon 
off the water and add in same manner more copper sulphate 
solution, doable strength used first; let stand five to ten days. 

If plant tissues are soft or pulpy, or rich in sugar, ete , add 
to this solution one-half to one per cent. glycerine. 

(3) Remove fluid in same manner and let stand in pure 
water twenty-four hours. 

(4) Remove water and add solution of 40 per cent. 
formalin, 1 to 500, plus 1 or 2 ver cent. glycerine and 3 to 

10 per cent. alcohol, and Jet stand one to three weeks. 
(5) Wash carefully as before. 

(6) Add final preserving fluid. For most specimens 
solution of sulphurous acid 1 to 500 is best, to which may 
be added if necessary glycerine and alcohol as with the 
formalin solution. 

Instead of sulphurous acid, it may be best for certain 

or in some cases boracic acid, or even salicylic acid, while in 

a few cases more or less alcohol alone or in combination is 
required, 

This fina] solution needs to be changed from time to time, 
whenever the growth of fungus forms a complete, firm, mouldy 
scum on the surface of the fluid. 

A small air space is necessary in any sealed or glass-stop- 
pered bottle to allow for expansion of fluid at different temper- 

atures. (The more succulent the specimen the weaker should 
be the solutions of copper sulphate.) (The Monthly Bulletin 
of State Commission of Horticulture, December 1912.) 

THE ARTIFICIAL RIPENING OF BITTER 

FRUITS. 

Professor Francis Lloyd, of McGill, related, in his 
address to that university on October 8, 1912, how, and the 
reason why, astringeney can be removed from bitter fruits in 
fifteen hours by subjecting them to the action of carbon 
dioxide under pressure. 

The idea is one that immediately attracts the interest 
of both chemist and botanist. It appeals with equal 
force to the instincts of the practical horticulturist and the 
salesman. And moreover, the two kinds of fruit with 

which these investigations have been chiefly concerned—the 

date and persimmon—grow naturally in the tropics and 
sub-tropics, and a question arises at once as to whether 

Professor Lloyd’s treatment could not be extended, for 
example, in the matter of improving the flavour of the 
coarser varieties of West Indian mangoes and the various 
wild fruits whose utilization as food is limited largely by 
reason of their excessive bitterness. 

Professor Lloyd’s address is published in Science for 

December 27, 1912, and from that source the following infor- 
mation has been abstracted. 

Astringency in fruits and other plant parts is due to the 
presence of tannin in’some form, very frequently tannic acid. 
One of the most peculiar properties of tannin is its power to 
enter into combination with many other substances such as 
proteins, gelatins, mucilages and the like, to form complexes 
(or compounds in a loose sense) which have in common the 

peculiar property of resisting agents of decay. The usefulness 
of tannin in the arts “depends on this property. A vivid im- 
pression of this peculiarity is afforded by biting an astringent 
fruit like the persimmon or an unripe banana, The tannin 
in these will quickly attack and combine with the skin of the 
mouth, causing what may be accurately and simply described 
as a rapid manufacture of a thin coating of leather over the 
mucous membranes, 
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Another peculiarity of these tannin-complexes, and one 
that more directly concerns the subject of this article, is the 
fact that tannins are held more tenaciously by coagnlable 
substances, such as the white of egg when they are in 
a state of coagulation than when not.! It has been shown 
that tannin in its relation with a coagulable substance in the 
persimmon, analogous to the white of egg, acts in the same 
way. This is known as the principle of c Iloidal protection. 

In considering the case of astringent fruits like the date 
and persimmons, which when ripe appear to be entirely 
devoid of the astringent principle, tannin, it should be 
remembered that such fruits contain quite as much tannin 
when nonastringent as before. The tannin is simply 
protected. 

? : 
The Arabs have for many centuries practised the art of 

ripening dates artificially. This consists in exposing the 
bunches of unripe fruit to the vapours of vinegar, of which 
the active agent appears to be the acetic acid. The same 
effect can be produced by other chemicals and by supra- 
normal temperatures. The cause of the change in some 
instances is oxidation which renders the tannin tasteless. In 
the case of the action of acid vapour on the date, evidence 
points conclusively to the non-astringency being due to the 
formation of a colloidal protector, and uot to the destruc- 
tion of the tannin. 

As regards the artificial ripening| of persimmons in 
Japan, a custom is followed by which the unripe fruit is 
stored in air-tight tubs in which the alcoholic beverage saké 
has been kept. The ripening may be due to the effect of 
alcohol or a slight amount of acetic acid. Experiments 
indicate that the alcohol stimulates increased respiration, 
and that the carbonic acid gas produced is the ultimate 
cause of the change. 

This has led to the question as to whether carbon 
dioxide, under pressure, might not bring about a similar 
change with greater rapidity. Fruit was placed in a specially 
devised but simple apparatus composed of a piece of 4-inch 
gas pipe suitably capped and supplied with a pressure gauge 
and with the outlets guarded by gas cocks. The effect on 
the fruit of different pressures of carbon dioxide was tried, 
and it was found that fruit exposed to.a pressure of 15 Ib. 
to the square inch become non-astringent in about thirty-six 
hours, whilst that subjected to 45 Ib. pressure became 
non astringent in about fifteen hours. 

To explain this change it is necessary to return to the 
principle of colloidal protection. Tannin occurs in the date 
fruit in little sacs. Along with the tannin in these sacs is 
a mucilaginous substance which becomes coagulated in the 
presence of acids and thus forms a colloidal protection, 
holding in the tannin so that it may not escape except at 
a very slow rate—too slowly for it to be detected even by 
the delicate membranes of the mouth. Although a colloid, 
tannin is not a coagulable one, like gum and mucilage; but, 
as already pointed out, it possesses those peculiar properties 
of combining loosely with coagulable substances and of being 
held tenaciously by them when coagulated. Ina word, the 
tannin masses of the vie fruit are a sort of vegetable leather, 
which like ordinary leather gives up its tannin only very 
slowly. The action of the carbonic acid is of course to coagu- 
late the mucilaginous substance, and this effect may be 

_ compared with the recent discovery that carbon dioxide can 
cause the coagulation of the latex of rubber trees, 

WEEDS AND MAIZE CULTIVATION. 

A bulletin (No. 257) was issued toward the end of 
last year, by the Bureau of Plant Industry of the 
United States Department of Agriculture, which gives 
the results of investigations designed to discover how 
far the beneficial effects: that follow cultivation in 
maize fields is due to the removal of weeds. In the 
experiwents, plots cultivated in the ordinary way were 
compared with those in which the weeds were simply 
removed with a sharp hoe; with as little disturbance of 
the soil as possible. Under the conditions of the 
experiments, almost as good results were obtained by 
the simple removal of the weeds as by ordinary cultiva- 
tion; in fact, in some cases, the latter seemed to 
‘cultivate’ the weeds as much as the crop, for at the end 
of the season the simply-weeded plots were cleaner 
than the cultivated. More work is required before the 
results can be accepted in a general way. For the 
present, 16 is sufficient to detail the conclusions as they 
are expressed in a summary at the end of the bulletin: — 

A number of tests made at several agricultural experi- 
ment stations seem to indicate that it is the weed factor that 
makes the cultivation of corn necessary, or, stating the 
proposition conversely, that cultivation is not beneficial to the 

corn plant except in so far as removing the weeds is concerned. 

The subject of weed control is recognized as a fundamental 
one in tillage philosophy. It was therefore determined to carry 
on, over a wide range of climatic and soil conditions, a large 
number of tests of the relative yields of corn produced by 
supposedly optimum cultivation as compared with mere weed 
elimination, 

The experiments were made by having two plots or sets 
of plots, one of which received no cultivation after planting, 
the weeds being kept down by a horizontal stroke of a sharp 
hoe at the surface of the soil, particular care being taken not 
to disturb the soil or to form a soil mulch; the other set of 
plots received the usual cultivation. 

This work was carried on by the Department of Agri- 
culture for six years (1906 to 1911) in co-operation with 
several State agricultural experiment statious and with 
farmers, many of whom were graduates of agricultural 
colleges. The results of 125 experiments are recorded in 
this bulletin, including the early experiment-station tests, 
The seven years’ work in Utah is given separate discussion. 
Of the 125 experiments 124 record grain yields and fifty- 
five give fodder yields. 

A general average of all of these experiments shows 
that the weeded plots produced 95:1 per cent. as much fodder 
and 99105 per cent. as much grain as the cultivated ones, 
If there was any difference between either set of plots in 
regard to thoroughness in keeping down weeds it was in 
favour of the cultivated plots. 

Although it remains to be demonstrated how far this 
principle may be applied in any particular section, as 
a general average for all the regions in which this work was 
done, it may be concluded that the proposition just stated i: 
substantially trne. If this be accepted, weed control 
becomes the principal object of cultivation. 

Weeds may be attacked in two ways: (1) by the use of 
tillage implement-, the primary purpose of which is their 
eradication: and (2) by adopting cropping systems having 
that object in view. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date January 27, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report a good business has been done in 
West Indian Sea Island cotton and prices remain very firm. 
About 250 Bales have been sold, including Nevis and 
Montserrat (old and new crop) |7d. to 18d., St. Kitts 17d. to 
19d., with a few superfine lots at 20d. and Barbados at 183d. 

Owing to the poor character of the crop, Carolina Sea 
Islands are pressed for sale and extra fine graded cotton has 
been sold at 153d. and some graded crop lots are offering at 
18d. to 183d., We est Indians being preferred. We understand 
that many Carolina planters are intending to grow Upland 
cotton in place of Sea Island, owing to the poor yield of the 
latter and the competition of West Indian. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending January 25, is as follows:— 

There has been a moderate demand this week for Fully 
Fine at 26c., Extra Fine off in preparation at 25c, Tinged 
Islands at 16c. There was also more inquiry for the Planters’ 
crop lots, but as the bids were generally below the views of 
the Factors, the only sale reported is the crop 40 bales 
W. G. Hinson/Seaside at 36c. The buying has been princi- 
pally on account of France. 

We quote, viz.:— 

Extra Fine 28e. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26¢c. to 27c. = 14$¢d. to 15} dd. aw gases ade 
Fine 26c. = 1430. Se Games 
Extra Fine off) 5 - 5 
= : ; 25¢. = 14}d. ”» 9» ” oe 
in preparation | 

Fully Fine off | 5 : Bd: ee 2. 
in preparation J ~ 

eee aaa yd aa in preparation J = 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, to January 25, 1913, were nil, 
196 bales, and 2,500 bales, respectively. Last year 
they were 3,325, 9,455 and 5,634 bales. 

LANCASHIRE AND COTTON, 1912. 

The following is taken from an article in the 
Annual Trade Review, issued as a supplement to the 
Chamber of Commerce Journal, January 1913:— 

Considerable activity has prevailed in the staple industry 
of Lancashire during the past twelve months, and from the 
point of view of profits the year compares favourably with any 
previous period. The most satisfactory feature has been the 
plentiful supplies in the raw material, which to a large extent 
have been the means of bringing about a revival in trade. 
The advance in cotton prices during the year has been chiefly 
due to the increasing trade demand of spinners throughout the 
world. The year opened with manufacturers of cloth doing 
very well, and their strong position has been maintained. 
A decided improvement has occurred in the position of 
spinners and the year has been the best since 1908. The 
calico printing, dyeing and bleaching industries have been 
busy and many works have been working overtime. 

On January 2, middling American cotton on the spot 
in Liverpool was at 5°10d. An upward movement at once 
showed itself and by the end of that month 5“)7d. was reached. 
The hardening tendency continued during February, 588d. 
being registered on the last day of that month. There was 
not much alteration during March, but the high prices were 
still maintained, 6 20d. being the rate on the 30th. The 
upward movement continued, and on April 30, the figure was 
641d. There was not much change during May, the figure at 
the close being 6 36d. A further upward movement occurred 
during June, the rate on the 29th being 660d. July brought 
still higher rates, the quotation on the 3lst being 7:24d. 
A reaction occurred during August, 6 88d being the rate on the 
10th, and the month closed with the figure at 640d. Towards 
the end of September a hardening tendency occurred and on 
the 30th 6°59d. was quoted. lather easier rates transpired 

during October, and the month closed with the price at 
6°36d. An upward movement took place during November, 
and that month closed at 706d. and the quotation on 
December 13 was the same figure. The American crop for 
the season ending August 51 last, was of record dimensions, 
and amounted to 16,138,000 bales as compared with 
12,120,000 bales for the previous season. A feature of the 
year has been the poor staple in the better qualities of the 
raw material. Egyptian cotton is also dearer than in 
January last. Fully Good Fair Brown opened at 8id. On 
June 29 the figure was 10,;),d. On September 50 the quota- 
tion was 9/d., and on December 13, 10 05d. The Bgyptian 
crop for the season amounted to 7,424,000 cantars against 
7,573,000 cantars for the year before. With regard to 
future supplies, it is expected that the American crop for the 
current season will be 14,500,000 bales, whilst the official 
estimate of the Alexandria General Produce Association for 
the Egyptian crop is 7,750,000 cantars. All the cotton 
grown this season will be wanted, the requirements of 
spinners throughout the world having much increased during 
the last few years, 
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GRENADA: GENERAL ADMINISTRATION 
REPORT ON THE AGRICULTURAL DEPARTMENT, 
1911-12. 

Shortly before the publication of the Report for 
1910-11, the Agricultural Department in Grenada had passed 
through a period of re-organization. This led to the Depart. 
ment being brought under the control of an Agricultural 
Board, composed of two official members and six members of 
the Grenada Agricultural and Commercial Society, the latter 
being appointed by the Governor for a term of two years 
In the course of this development, the Department has made 
special provision for its aftiliaton with the Imperial Depart: 
ment of Agriculture for the West Indies; and the Imperial 
Commissioner of Agriculture, when pres nt in the Colony, 
Officiates as a member of the Board. 

As a result of this reorganization the various lines of 
activity have been very clearly defined, an:l the apportion- 
ment of work to the members of the staff seeins to indicate, 
under exisung conditions, a wise division of labour and 
responsibilities. As is stated in the Report, the present 
arrangements help to centralize the Department’s work, 
afford elasticity, and allow for expansion in the future. 

The publication under review is really comprised of 
five different reports arranged in the following manner: 
(1) a General Administration Report, by the Superintendent of 
Agriculture, reviewing the general working of the entire 
Department; (2) a report on the Laboratory of the Depart: 
ment; (5) a report on work in the Botanie Gardens;— 
both by the Superintendent of Agriculture, in his capacity as 
Officer-in-charge of these divisions; (4) a report on peasant 
instruction, by the Agricultural Instructor; and (5) a report 
on the Grenada Land Settlement Scheme, by the Land Ofticer. 

This arrangement of matter serves to indicate shortly the 
Reneral administration and lines of activity of the Depart- 
ment, The last four reports are treated as appendages to the 
reneral Administration Report. 

As regards those matters of general administration 
referred to in the first part of the publication, reference 
should be made to the progressive policy in connexion with 
peasant instruction. The various prize-holdings schemes and 
the practical assistance rendered in the improvement of 
peasant agriculture together constitute one of the most 
important and characteristic features of the activities of the 
Department. The educational influence of the Department is 
further evinced by its support of the cadet system, which 
affords a training in agriculture to boys who have received 
= secondary school education (see West Indian Bulletin, 
Vols. XI, p. 443; XIL, p. 20). It may be stated, without 
detracting from their specific usefulness for experiment and 
research, that the possession of a reference library and 
2 well-equipped laboratory, should engender in the Colony 
&@ muck wider appreciation of methods that are exact and 
deliberate. 

Experiments that have so far been initiated by the 
Department can be classed as plot experiments and analytical 
work. A considerable amount of observation work on plant 
diseases has also been conducted. The plot experiments are 

of two kinds: (a) internal, or those carried out on Department 

land, and (b) external, or co operative. An example of the 
former kind is the Morne Rouge experiment plot where trials 
are being made with limes, sugar-cane varieties and cotton; 
an illustration of the latter class is the extensive series of 
cacao manurial experiments in which |-acre plots are situated 
on four different estates. 

For an account of the various analytical investigations 
the reader is referred to the next report, on the Department 

Laboratory. Here results are recorded of water and soil 
analyses, and examinations of rum, sugar and rubber, but there 
seems to be a tendency to extend the functions of the 
laboratory in the direction of the chemical control of imports, 
and in the direction of legal work. Such work, though 
benefiting the general public, does not come strictly within 
the scope of an agricultural laboratory, and under existing 
conditions, is likely to limit its usefulness as regards agri- 
cultural research, unless adequate provision is made to enable 
it to fulfil its extended duties. 

Following the report on the Laboratory is a detailed 
account of work carried out in the Botanic Gardens. Dis- 
tinction is drawn between the ornamental or educational 
function of the Gardens, and their utilitarian or economic 
value. Several improvements of frontage and_ entrances. 
have been carried out in the former connexion, whilst 
the extent of the economic work is made evident by 
the lists of fruit trees, seeds, cuttings and fodder that have- 
been sold during the year under review. Agricultural activ- 
ity in Grenada is generally considered as being confined to the 
production of cacao, and to a certain extent to nutmegs; but 

a perusal of these lists will show the diverse nature of the 
subsidiary cultivations which are rapidly being extended. 
Particular attention is being paid to the planting of Hevea 
rubber and coco-nuts, in Grenada, and to cotton and limes, 
in Carriacou. Efforts hav2 been made to establish a cotton 
industry in Grenada. Success in this direction has been 
somewhat checked by the prevalence of a boll disease. 

The last two reports, on Peasant Instruction and the 
Land Settlement Scheme, in Grenada, have already been 
referred to ina general manner, and in continuation, space 
will permit only a few concluding remarks on the progress 
attained in these different directions. 

The reports of the judges on the cacao Prize-holdings 
Competition indicate that the work of the peasants has, on the 
whole, been disappointing. Various remedial suggestions are 
put forward, which if adopted, will check the growing tendency, 
on the part of some, to cease to compete. 

The notes on peasant agriculture in the same report also 
merit attention. 

The report on the Land Settlement Scheme provides 
a considerable amount of statistical information. The notes 
on the improvements of roads, on water-supply and experiment 
plots are concerned with important constructive details in the 
scheme; and of particular interest is the extension of a prize- 
holdings scheme to the Settlements, and the employment, in 
these areas, of crops of a diversified nature. 

DEPARTMENT NEWS. 
The Imperial Commissioner of Agriculture, left 

Barbados on February 15, by the 8.8. ‘Ocamo’, for the 
purpose of paying an ofticial visit to Antigua. 

The Secretary of State for the Colonies has 
approved uf the appointment, as Assistant Master at 
the St. Kitts Grammar School, of Mr. J. A. Robotham, 
N.D.A., who has arrived to take up his duties, including 
those of Agricultural and Setence Master. 
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Contents of Present Issue. 
In consequence of the immediate importance of the 

subject, the editorial of this issue deals with the ques- 
tion of a Tropical University. 'This necessitates the 
omission of the second leading article on Water and 
Life promised in the last number. It will be given in 
the succeeding number (283) of the Agricultural 
News. 

Page 51 contains tables showing the sugar trade of 
the United Kingdom during 1912. 

On page 55, under the beading Departmental 
Reports, there appeurs a review of the General Admin- 

istration Report of the Grenada Agricultural Depart- 
ment, 1911-12, which has been issued recently. 

The Insect Notes will be found on page 58. They 
consist of a review of au account of insect pests in Bar- 
bados which appears in the recently issued report on 
the Local Department of Agriculture. 

Page 59 should be consulted with reference to the 
subject of the editorial, as it contains a recent special 
article from The Times which presents the matter in 
a general way. 

The Fungus Notes, on page 62, give accounts of 
ino*ulation experiments with cotton boll rot, and of 
a condition known as the pea disease of rubber trees. 

The first of three articles on Wattle Bark is given 
on page 63. It is intended at present to publish two 
other articles treating of the same subject, in the 
succeeding issues of this journal. 

' The Trade of Grenada. 

In the Grenada Government Gazette, for Septem- 
ber 2, 1912,it is stated that the total value of allarticles 
exporred in 1911 was £264,640. This is a decrease of 
£27,120 as compared with the value in 1910, or a little 
over 9 per cent. ‘There was noappreciable variation in 
the destination of the exports, the United Kingdom 
taking £171,115 (64 per cent.), United States £43,689 
(16 per cent.), and France £36,895 (14 per cent ). 

Cacao constitates the bulk of the exports, its value 
being £223,104, or S84 per cent. of all exports. ‘The 
shipments of nutmegs have increased from 8,488 ewt. to 

9 O87 cwt., an increase of 7 per cent. on the quantity for 
the previous year. Shipment of mace has shown 
a slight decline. , The bulk of both of these products 
continues to be taken by the United Kingdom. Cotton 
(lint) exported in. 1911 brought in £7,452; the revenue 

from this product, in 1910 was £5,797. Most of the 
cotton is grown in the dependency of Carriacou, but 
efforts are being made to extend the cultivation in 
Grenada. (See p. 55 of this issue.) The coco-nut 
industry shows signs of rapid extension and there were 
increased exports of various other fruits, including 
kola-nuts. 

5 
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Manuies in Southern India. 
An instructive account of the utilization of 

naturally occurring substances as manures is contained 
in Vol. III, Bulletin No. 65, of the publications of the 
Department of Agriculture, Madras. The first part 
of the account deals with the manures in detail under 
the headings of (a) Manures of Vegetable Origin, 
(o) Animal Manures, (c) Mineral Manures. 

Under (a) reference is made to the suecessful 
employment, for green manuring, of Tephrosia pur= 
pwrea, which has often received mention in the 
Agrici.lturul News; pepper leaves; sunn hemp (Cro- 
talaria juncea); and of water-weeds collected in the 
vicinity of Kolair lake. Castor, and ground nut oil! 
cakes, as well as others, are commonly used throughout 
the Presidency. The ashes of plants or parts of plants’ 
are also employed as manures, among which may be 
mentioned ashes from cane trash, cotton stalk ash and 
ashes from paddy (rice) husks. Waste water from. 
rice mills and indigo waste are also employed. 

In regard to (b) reference is made to the large 
export trade of manures derived from bones and fish, 
Endeavours are being made to popularize these 
fertilizers and so prevent their export. 

(c) The number of mineral manures available is 
very limited. Nitrate of potash occurs in certain 
places, and when purified 1s frequently employed by 
planters. There are extensive natural supplies of 
calcium carbonate, and a crude phosphate is also 
obtained in limited quantities. 

In the second part of the account, a description is 
given of the application of these manures. Dry lands 
receive practically no manuring at present. Green 
manuring is chiefly employed in paddy cultivation. 
Oil cakes are used for sugar-cane, tea and coffee. The 
effect of the local superphosphate on paddy is stated ta 
be very marked, 
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A New Method of So'l Analysis. 

It has already been shown by Dumont in France 
that sandy particles extracted.in the course of an 
ordinary mechanical analysis of the soil are coated with 
a layer of clay-humus, and in compact soils, where 
colloidal elements abound, the presence of these coat- 
ings may falsify analytical results. In the Bulletin 
of the Bureaw of Agricultural Intelligence and of 
Plant Diseases tor January 1912, an account is given 
of Dumont’s ingenious method of breaking up these 
elay-humus coatings with oxalic acid and of his method 
of separating silt and clay by centrifugalization. 

The operations may be briefly described as follows: 
(1) treatment of the fine earth with oxalic acid, deter- 
mining at the same time the percentage of carbonates 
from the carbon dioxide evolved; (2) dissolution of the - 
humus substances with ammonia, and separation of 
the sands by the ordinary method of sedimentation; 
(3) separation of silt and fine silt by centrifugalization, 
{1,000 revolutions per minute for a quarter of an hour); 
(4) coagulation of the clayey and colloidal elements by 
ammonium carbonate separated together from the 
liquid by centrifugalization; (5) determination of the 
humus by evaporation of the remaining liquid in which 
the ash is also determined by igniting the residue. 

Apart from its extreme accuracy, a great advan- : 
tage of the method described above lies in the fact that 
the entire analysis can be completed in half a day. 

eee 

Nitrogen-fixing Bacteria in Leaves. 

An abstract of a preliminary report of invyesti- 
gations by F. C. von Faber on bacteria in the 
leaves of Rubiaceae (a family of plants containing, 
among others, coffee, Ixora, Gardemia and Cinchona), 
is contained in the Haperiment Station Record, 
Vol. XXVII, No. 3. It is. stated that plants of 
this group bearing these bacteria may be detected 
by peculiar knotty thickenings of the leaves, Garden 
plants so affected are several species of Pavetta and 
Psychotria hacteriophila. Bacteria are found in the 
growing points and from there supposedly extend with 
the growth of the plant. The chief mode of infection 
however appears to be by means of the stomata in the 
young bud leaves, resulting in the formation of a char- 
acteristic bacterial tissue which manifests itself to the 
naked eye as knotty thickenings. Starch grains have 
been found in this tissue and are supposed tg serve 
nutritive purposes for the bacteria. Already pure 
cultures have been obtained from Pavetta indica and 
Psychotria bacteriophila. They appear to be biological 
strains of the same species. The author states that 
experimental evidence has been obtained which sup- 
ports his hypothesis that these bacteria are symbiotic 
nitrogen-fixing organisms, 

It will be rembered that a few years ago Professor 
'Bottomley discovered bacteria in the cortical cells of 
the tomato plant; and although they were not appar- 
ently pathogenic, it was never established that they 

~avere able to fix atmospheric nitrogen. 
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Agriculture in Scuthern Nigeria. 

Excluding products of the oil palm, which is not 
systematically cultivated, the most important crops” 
grown for export in Southern Nigeria are cacao, cotton, 
ground nut, benniseed (or sesame) and maize. Para rubber 
is being extensively cultivated in certain districts. This 
information is taken from Colonial Reports—Annual, 
No. 735, for Southern Nigeria (1911), in which statis- 
tics are also given showing the amount of cacao and 
cotton exported during the past five years. In 1907, 
2,089,225 tb. of cacao valued at £47,840 was shipped. 
This has steadily increased until 1911, when 
9,858,774 tb. of cacao were exported from the Protec- 
torate, valued at £164,664. The quantity of cotton 
products exported has been subject to considerable 
fluctuation, but the average annual output for the last 
five years has been 28,810 ewt. of cotton lint valued 
at £79,808, and 3,207 tons of cotton seed, valued at 
£7,690. 

Reference should be made to the tapping experi- 
meuts on rubber trees; and in this connexion, as well as 
in the exploitation of cotton, palm oul, tanning materials 
and minerals, work conducted at the Imperial Institute 
has greatly aided in general development and progress, 

A New Weed Exterminator. 

Wild garlic (Alliwm vinale) has for many years 
been a serious pest in that belt of territory which 
extends from Maryland to Missouri. Besides having the 
usual competitive action of a perennating weed, the 
plant is harmful in that the bulbils on the stem 
frequently get intermixed with wheat grain and create 
an objectionable flavour in the flour. Asa weed with 
fodder crops, this plant may have an effect in causing 
the tainting of milk, 

Considerable attention, therefore, has been directed 
by the Botanical Department of the Indiana Experiment 
Station, towards methods for eradicating this noxious 
weed. A letter in Science, for January 3, 1913, states 
that remarkable results have been obtained by the use 
of orchard-heating oil as supplied by the Standard O# 
Company. It was found that when the oil was 
distributed over the field in a fine spray by a sufficiently 
powerful spraying machine, practically all vegetatioa 
was killed, not only above ground but below ground as 
well. It destroyed the bulbs of the wild garlic below 
ground and the bulbils at the top of the stalks. One 
or two plants with very large horizontal rootstocks 
survived, since these required a rather larger dose of 
oil than was generally applied. 

The application of.the oil appeared to have no 
lasting effects on the soil; the new growth from seecs 
already present in the soil and from subsequently sows 
cereals possessed the usual vigour. 

In considering the trial of this method in the 
West Indies for exterminating perennial weeds like 
Devil’s grass (Cynodon Dactylon) and Nut grass 
(Cyperus sp.) the following questions arise: (1) Will she 
oil actually kill the hardy rhizomes and tubers of these 
weeds? (2) Does the oil possess any injurious effect 
regarding the physical and biological characters of the 
soil? And: (3) What would be the cost per acre? 



58 THE 

INSECT NOTES. 

REVIEW OF A REPORT ON 

PESTS IN BARBADOS. 
The Report cf the Local Department of Agriculture, 

Barbados, for the year ended March 31, 1912, has been 
isstied as a Supplement to the Official Gazette for January 24, 
1913. This report contains, among a large amount of other 
matter, an account of work done during the year in connexion 
with insect pests of plants, most of the information under 
this head being found in that portion signed by Mr. W. 
Nowell, Assistant Superintendent of the Local Department, 
where it is arranged under appropriate headings. 

Under the headings Inspection of [mported Plants and 
Seeds, and Fumigation of Cotton Seed, there will be found 
brief records of the routine operations carried out in con- 
nexion with these lines of work. The only point of interest 
attaching to the paragraphs appearing under these heads is 
that a scale insect new to the West Indies is reported to have 
been discovered on cacao plants from St. Lucia. This insect 
is Pseudaonidia | Aspidiotus] trilobitiformis, Green, formerly 
recorded from Brazil, in the Western hemisphere, and from 
several Asiatic localities. 

That portion of the report included under the head 
Fungi Parasitic on Scale Insects, presents an interesting 
account of the occurrence of the shield scale fungus (Cephal- 
osporium lecanii), the red-headed fungus (Sphaerostilbe 
coccophila) and of two others which do not appear to have 
been satisfactorily identified up to the time of writing the 
report. The glassy star scale (Vinsonza stellifera) was 
attacked by a fungus probably belonging to the genus 
Aschersonia, 

(In connexion with this account of parasitic fungi and 
scale insects it may be of interest to refer to the papers on 
this subject presented at the eighth West Indian Agricultural 
Conference held at Trinidad in January 1912 which appeared 
in the West Indian Bulletin, Vol. XII, that by Mr. J. R. 
Bovell, F.L.S., at p. 399, and that by Mr. F. W. South, B.A., 
at p. 403.) 

The insect pests submitted to the Local Department with 
the request for advice as to the control measures to be 
employed have included scale insects on a variety of plants. 
The use of scale-destroying fungi and sprays has been 
recommended for the control of these. 

The cacao thrips (/eliothrips [Physopus] rubrocinctus, 
Giard.) is recorded as having been sentin on leaves of grape 
vine, mangoand croton; Huthrips insularis, Franklin, was re- 
ported on rose trees and bonavist; another species of Euthrips 
necurred on sweet potato, and //eliothrips haemorrhoidalis, 
Bouché, on fiddlewood (Citharexylum quadrangulare). 

A mite which sometimes occurs in large numbers on the 
young internodes of sugar-cane while these are still enclosed in 
the sheathing leaf base has been under observation during the 
year under review. ‘he attacks of the mite cause the surface 
of the cane and the edges of the leaf sheath to become covered 
with closely-set, minute blisters which are at first whitish, then 
ved and later reddish brown in colour. (A description with 
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figures of this mite has recently appeared in the Bulletin of 
Entonoloyical Research for November 1912, where it is given 

the name Zarsonemus spinipes, Hirst. In this connexion it 
is stated that specimens of this mite were sent to England for 
study by Mr. J. R. Bovell twenty-two years ago. It is of 
fairly common occurrence in several West Indian islands.) 
Mention is made of the natural control of an attack of red 
spider on sweet potatoes by the action of the larvae and 
adults of a rove-beetle (Staphylinidae), as a result of which 
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the red spider was reduced from a condition of extreme~ 
abundance to one of comparative scarcity, within a week. 

An instance of complete natural control of the eemmon 
Aphis on melons by lady-birds and hymenopterous parasites 
is also recorded 

The discovery of the cotton leaf-blister mite in Barbados- 
in February 1912 is also noted. This pest, which had been 
known for several years in other West Indian islands had not 
previously teen foundin Barbados. After the discovery was 
reported by the Entomologist on the Staff of the Imperial. 
Department of Agriculture, the officers of the Local Depart- 
ment made a careful examination to determine the limits of the 
infestation, which was found to occupy a large proportion of 
the cotton-growing area of the island, the south eastern district 
being the only portion free from infestation. An area about 
two miles wide and six miles long, lying along the coast to the- 
north of Bridgetown, was distinguished as being much more 
seriously infested than any other district. This is situated 
some two miles or more from the point of its first discovery, 
and it is stated that this section was probably fully infested 
in the season of 1910. This area probably includes the 
original point of infestation. 

The method of the introduction is not known, but the 
hypothesis is put forward that the leaf-blister mite may have 
been brought to Barbados by birds. This is based on 
observation of the method of spread within the island, which 
points to birds as the agents most likely to cause distribution 
within the limits of a ‘cotton field and from one field to 
another. 

The investigations recorded in connexion with the study 
of the root borer of the sugar-cane (Diaprepes abbreviatus) 
and the brown hardback (Phytalus smithd) attacking sugar- 
cane in a limited district in Barbados, are of considerable 
interest. 

The root borer has been known as a pest for several y ears, 
chiefly on one estate where the study recorded in the report 
under review was carried out. he chief points now presented 
in addition to those previously known (see West Indian 
Bulletin, Vol. IV, p. 37 and Agricultural News, Vol. X, p. 218) 
have to do with the length of time that the grubs can live 
without food, and with the discovery of the eggs in the field. 

It has been found that, when the larvae are deprived of 
food by the digging of the cane stumps after the crop is reaped, 
they penetrate deeper into the soil and there construct an 
earthen cell in which they lie dormant for some time. While 
the length of time which may be occupied in this manner has 
not been determined, it has been found that after a period of 
three months they are still alive and capable of resuming 
feeding as opportunity offers. 

The eggs have been found to be laid on the cane leaf 
near the tip, where this has been split by the action of the 
wind. The eggs are laid between two adjacent portions~ 
which are brought into contact and their surfaces securely 
stuck together by an adhesive substance deposited by the 
egg-laying female, the eggs being thus well protected. 

The collection of the beetles is mentioned as likely to- 
prove the most effectual means of reducing the numbers of 
this pest, and it is recorded that during one week over 
9,600 were captured on this one estate, from their hiding. 
places at the bases of the leaves of sugar-cane and corn and 
among the leaves of pigeon pea and other convenient plants. 

The practice of early reaping of infected canes followed 
immediately by the removal of the cane stools, and a rota- 
tion of crops, are also recommended as control measures of 
value. The following is quoted: ‘It is only when the root 
borer is present in some abundance that it can be regarded as 
a serious pest, and where it does become abundant it can 
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undoubtedly be checked when the trouble is taken to do it. 
This involves some amount of deviation from estate routine 
but that should not be impossible. It is not by casual 
measures taken when it happens to be convenient, but by 
vigorous action at the right time that success can be obtained.’ 

The important discovery in connexion with the occur- 
rence of the brown hardback (P/y/alus smith) is that of an 
abundant parasite which is here recorded. ‘This insect is 
a black wasp, Z7%phia parallela, Smith, of the family 
Scoliidae. Its discovery was announced locally before the 
publication of the report, and a note concerning it appeared 
in the Ayricultural News (see Vol. XI, p. 234). The brown 
hardback is not a pest of consequence in Barbados, probably 
on account of the control exercised by Ziphia parallela; but 
in Mauritius where the beetle occurs without the parasite it 
has been a most serious pest of sugar cane (see Agricultural 
News, Vol. XI, p. 90). 

It may be observed that the report from which the 
foregoing is taken is the second issued independently by the 
Local Department of Agriculture, Barbados, and is the first 
an which there appears an account of the scientific work of 
the Assistant Superintendent. : 

THE CASE FOR A TROPICAL UNIVERSITY. 

The following appeared as a leading article in the 
Times of January 23, 1913: reference is made to it in 
the editorial of this issue of the Agricultural News, 
and it should be read in connexion with that editorial. 
Tt may be stated that Mr. Norman Lamont’s Problems 
of the Antilles will receive review in the next number 
of the Agricultural News:— 

The recent publication of a book by Mr. Norman 
Lamont on the “Problems of the Antilles” calls attention to 
a subject the importance of which has not yet received due 
recognition. It is the urgent necessity that exists for the 
methodical development of the resources of the vast and 
potentially wealthy tropical regions of the British Empire. 
When the population and the needs of this and of the world 
were much smaller than they are to-day, it was thought 
sufficient to gather such produce of tropical lands as Nature 
provided, and the habits of thought then acquired have out- 
lasted the conditions of their origin. We are still apt to 
think of our tropical possessions as places where wealth can 
be found ready made and where it can be acquired without 
effort. That, of course, is no longer the case. The demand 
for various kinds of tropical produce is far too great to be 
met by anything short of systematic and scientific cultiva- 
tion. Rubber is an example that will occur to everyone. 
It grows wild, and for a time demand could be met by using 
cheap native labour to collect it. Now it is found necessary 
to devote wide areas and a large amount of capital to its 
systematic cultivation. The same is true of many other 
tropical products; and would speedily become equally true 
f many more, whose uses have not yet been investigated on 
any adequate scale, if we had a rational system of tropical 
agriculture. By failing to establish such a system we are on 
one hand wasting an enormously valuable asset, and on the 
other hand stinting the expansion of industrial and social 
activity at home. 

Now the greatest obstacle in the way of those who try 
to develop a tropical country is the want of men trained to 
-deal with agricultural conditions in the tropics. It stands 
‘to reason that these conditions are widely different from those 
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with which we are familiar in this climate. The most 
accomplished agriculturist in this country, if called to deal 
with tropical crops, would find himself obliged to begin again 
at the beginning and to start his education afresh. Not only 
the climate is different, but the plants, the suil, the insect 
pests, the diseases, the methods, and the conditions of labour. 
Hence we need, for the development of our huge tropical 
estate, men trained in tropical agriculture. Apart from 
a few exceptional persons, who by dint of great labour and 
costly experiment have arrived at some practical knowledge 
about a particular crop, such men do not exist. What is 
still worse, the means of training them do not exist. For 
want of such mena great source of wealth and employment 
remains sealed, a large amount of capital actually expended 
remains unproductive or is altogether lost, men are deterred 
from risking new capital, and from the standpoint of our 
national responsibility we miss by far the most powerful 
means of elevating the inhabitants of the territories we gov- 
ern. It is in view of such considerations that Mr. Lamont 
advocates, as he and some others have done for the last ten 
years, the establishment of a University of Tropical Agri- 
culture, a comprehensive technical school in which men may 
be taught everything that bears upon the cultivation of trop- 
ical soil. The matter has, we believe, attained the qualified 
success of receiving ofticial consideration; but in the mean- 
time great opportunities are being wasted, and there is even 
a danger that in the fierce competition of the present day 
some of them may not recur. Partly by State action and 
partly through private munificence we have established 
schools of tropical medicine which are making it possible 
for white men to live in health in regions where existence 
was precarious or almost impossible It seems a natural 
development of that policy to remove the economic obstacle 
to the success of a white population in our tropical possess- 
ions, by affording the means of education in the only pursuit 
which, so far as can be seen at present, offers any large 
prospect of employment there for capital and_ brains. 
Plenty of assistance from private sources would be forthcom- 
ing if a well-considered scheme of education in tropical agri- 
culture were set on foot. The importance of scientific treat- 
ment of soils, plants, and plant diseases is more and more 
recognized in this country, where we have centuries of 
practical experience to guide us. The tropical agriculturist 
has no such guidance, and his dependence upon science is by 
so much the more complete. 

A University of Tropical Agriculture ought obviously to 
be situated where the students will live and work in tropical 
conditions. Otherwise we should be in the position of teach~ 
ing men to swim without water. It ought to be as centrally 
placed as possible, by which we mean that it ought to be as 
generally accessible as possible. It ought in particular to be 
easy of access from this country, because it is most important 
that its professors should keep in touch with all scientific 
effort at home. These considerations all point to the West 
Indies as the most suitable locality for the suggested univer- 
sity. There it would serve both Imperial and local purposes. 
Unlike many of our tropical possessions, the West India 
Islands contain a considerable population already educated 
and very restricted in its choice of educated pursuits. 
A tropical university would start many upon profitable 
employment at home, and probably send forth many more as 
pioneers and founders of an educated community in places 
where it does not now exist. It would not be too far away 
to attract really competent men to its teaching staff, nor 
would that staff incur the risk of becoming provincial or 
fossilized through want of easy communications with scien- 
tific centres here and in America, 
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GLEANINGS. 

A notice in recent numbers of the S#. Lucia Gazette 
states that the holdings entered for the Cacao Prize holdings 

Scheme in the Soufricre district of St. Lucia will be judged 
after the 23rd instant. 

The plant distribution at the Dominica Botanic Station 
during last month amounted to a total of 4,998, including: 
limes 4,310,Para rubber 474, vanilla 100, shade trees 50, 
budded citrus 22. grafted mangoes 10, miscellaneous 32. 

The plants distributed by the Antigua Agricultural 
Department during January last were as follows: sugar cane 
113,250, limes 1,836, coconuts 970, forest trees, 294, sweet 
potato cuttings 30,000. There were also included 2 tb. and 
one bag of various seeds. 

As in some other islands, rain has interfered with cotton- 
picking in Montserrat; although some estates have been able to 
get a very good second picking, in spite of the wet weather. 
A few of the estates will eventually harvest a good crop, but 
this is by no means the case with most of the small planters. 

It is stated by the Curator of the Botanic Station, 
Antigna, that the presence of the flower-bud maggot of cotton 
was reported from the windward district of the island on 
December 29, and that it was noticed by the Agricultural 
Department on Januray 11. It is mentioned further that the 
attack is not severe. 

A publication entitled Pertilizers as an Aid to Profit- 
ule Farming has been issued at the price of 3d. by Messrs. 
McGlashan, Gregory & Co., Printers, 20 Cullum St. and 
Pury St., E.C, Itconsists of two parts, dealing with the 
function and effects of the elements of plant food, and with 
the value of agricultural experiments. 

A statement is contained in Ze Board of Trade Journal 
for December 26, 1912, which shows that the total quantity 
of cotton yarn spun, and of cotton woven goods produced, in 
british India and the Native States during the six months 
ended September 1910, 1911 and 1912, were respectively 
122,043,576lb., 130,857,127lb., and 142,520,770). 

A communication received. from the Superintendant of 
Agriculture, Grenada, states that attempts made recently at 
the Botanic Gardens to propagate Theobroma Cacao, 1’. pen- 
tacona and 7. bicolor by cuttings resulted; in complete 
failure. Ordinary Forastero cacao was propagated, however, 
by cireumposition—a method haying the chief: gbjection of 
expensiveness. 
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The Cyprus Journal for October 1912 contains the 
text of a Bill the object of which is to effect the gradual 
exclusion of goats from Cyprus. This was to have been 
considered in the last, session of the Legislative Council. 
It would appear that the reason for the passing of suck 
a Bill is the presence in the island of Malta fever, a disease 
that is transmitted by goats. 

I 

Information received from the Agricultural Superin- 
tendent, St. Kitts-Nevis, shows that the general prospects of 
the cane crop in the island have much improved: in the 
Basseterre district, conditions both of growth and freedom 
from disease are said to be in striking contrast to those of 
last season. Cotton-picking was nearly completed in January- 
In a few cases the returns are above the average, but im 
a general way damage has been done by the constant rains 
that have been received lately. 

The Chamber of Commerce Journal for January 1913- 
states that information received from the Colonial Secretary, 
Singapore, shows that the export of rubber from Straits 
Settlements ports in November last was 1,828,400 Ib, as 
compared with 1,232,800 tb. in October. The figures include 
transhipments from places such as Borneo, Java, Sumatra 
and the non Federated Malay States, as well as rubber 
produced actually in the Colony, but do not include rubber 
exports from the Federated Malay States. 

The Centralllatt fiir Bakteriologie, 1911, p. 4, describes. 
work with various disinfectants conducted with the object of 
ascertaining their power to free seeds from bacteria an@ 
fungi. Nearly all the disinfectants used failed to destroy the 
organisms producing disease, before a time had elapsed which 
was sufticient for the germination of the seeds. The results 
are opposed to the conclusions of other investigators, and itis 
considered that disinfection is often mistaken for a state 
(antisepsis) in which the organisms have not been killed, but 
merely prevented from growing. 

Information received from the Superintendent of Agri- 
culture, Barbados, shows that the area of giowing cotton in 
the island during last calendar year was 3,971 acres of 
which 231 acres was so-called ratoon cotton, or cotton plants- 
grown from the remains of plants of the former crop, The 
areas of cotton grown in Barbados in the four previous 
calendar years wereras follows: 1908, 5,769 acres; 1909, 
4,121 acres; 1910, 4,741 acres; 1911, 4,670 acres. The 
figures show a steady decline in the Barbados cotton industry 
which now gives signs of becoming rapid, : 

The Commissioner of Agriculture has received informa- 
tion from Sir Daniel Morris, K.C.M.G., that there is wanted 
immediately, by an. English Firm in Central America, 
acapable assistant for plantation work, who should not be 
over thirty years of age. A sound experience in sugar, 
bananas, cacao and coco-nuts is essential, anda knowledge 
of Spanish will be a recommendation. The commencing 
salary will be £20 per month, with quarters. Application, 
with full particulars and testimonials, should be made to the 
Imperial Commissioner of Agriculture, Barbados, 
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STUDENTS’ CORNER, 

FEBRUARY. 

Sreconp PERIOD. 

Seasonal Notes. 

The establishment of the sugar-cane crop requires the 
exercise of care in the choice of planting material, as well as 
the use of Bordeaux mixture. It must be remembered that 
proper attention to these matters (if favourable weather is 
experienced) is rewarded not only with a good stand of canes 
at the beginning of the crop season, but with evenly ripening 
plants at the end. Give an account of any experience with 
the juice from canes of uneven ripeness, that you may have 
had in sugar-making. State how Bordeaux mixture is usually 
made, and supply an account of a useful method for making 
it in very large quantities. Why is it not feasible to make 
up Bordeaux mixture in stock solutions, to be kept and 
diluted as they are wanted! 

The qualities of the cane, its suitability to the district 
where it is grown, and the evenness of ripening are all 
matters that show themselves to be much greater in their 
respective effects where muscovado sugar is made than in 
the work of central factories. State the chief reason for this 
circumstance, and indicate its importance in comparing the 
economy of the central factory system for sugar-making with 
that of other, older methods. Give an account of the 
characteristics in ripening of some of the seedling sugar-canes 
with which you are best acquainted. 

Useful observations on the root and rind diseases of 
sugar-cane can be well made at the time of harvesting. If 
there is opportunity, it is a good plan to watch, and 
make notes on, the canes coming into the carrier during 
a certain period of time each day, marking more particularly 
the amount of disease that is present and the parts of the 
estate, or district, from which the canes come. In this way, 
information will be obtained that may be valuable at a future 
time when a general consideration of the diseases is being made. 

The editorial on Division of Labour which appeared in 
a recent issue of the Agricultural News, should be considered 
in relation to the notes on labour and co-operation already 
given in the Students’ Corner. Division of Labour is also 
referred to in the current issue of the Ayricultwrai News, in 
the review of the General Administration Report on the 
Agricultural Department, Grenada. 

The student will appreciate the importance of discoveries 
of new sources of vegetable products. This matter has 
received considerable attention recently in the Agricultural 
News, and the information contained under the following 
references should be correlated: Vegetable Silks (Vol. XII, p. 
29); New Sources of Paper (tid. p. 30), [ef. Manila hemp, 
ibid. p. 21]; Vanillin (Vol. XII, p. 47). 

The suitability of different crops for various places is 
not only determined by soil and climate, labour conditions, 
communication and external demand. The question as to 
whether their cultivation forms suitable employment for 
different classes of the co,oamunity is equally important. 
Compare what has recently been said in the Agricultural News 
in regard to cacao for peasants in Dominica (see Vol. XII, 
p- 39); European vegetables in St. Lucia (Vol. XII, p. 19); peas- 
ant cultivation in Grenada, in the review of the report on the 
Agricultural Department of that Colony, in the current issue 
of this journal. Why are cotton and provision crops 
particularly suited to peasant cultivation? 

Questions for Candidates. 

PRELIMINARY QUESTIONS, 

(1) What is transpiration, and what are its uses? 
(2) ‘Describe the changes that take place in a growing 

cutting of a plant. 

INTERMEDIATE QUESTIONS, 

(1) Write a description of three seedling sugar-canes 
with which you are acquainted, 

(2) Give an account of vegetable fibres that you have 
pe ep Write a short account of the economic uses of 

res, 

FINAL QUESTIONS. 

(1) Explain the principle of ‘double entry’, What are 
the differences between a profit, an asset, and a bad debt! 

(2) Give characters of, and describe the sources of: 
(a) citric acid, (b) tannin, (c) sugar, (d) theobromine, 
(e) charcoal, (f) caoutchouc. 

Development of the German Colonies, 1912.— 
The exportation of oil palm products from Togoland was very 
good during 1912, and the market price for palm oil and 
palm nuts was satisfactory. In spite of the best efforts, how- 
ever, of both Government authorities and private persons, 
little progress was made in the cultivation of cotton. 

Trade in the Cameroons was also good as a result of the 
high prices for palm oil and palm nuts, but the low prices of 
gums had a detrimental effect on the gum trade, especially in 
the southern districts. This is attributed to the unsound 
principle of the trust system, in virtue of which negroes are 
able to secure advance payments in respect of future deliveries. 
No improvement may be expected until the system of making 
payments in advance has been done away with. The new 
territory, which has been ceded by virtue of the Morocco 
Agreement, has up to the present not been opened up to 
commerce to any great extent. The French River Navigation 
Company (‘Messageries Fluviales du Congo’) will skortly pass 
into the hands of Germans, and will later be under German 
management. The cacao crop this year exceeded that of 1911, 
but the figures were not so good as in 1910. 

Owing to the termination of railway construction in 
German South West Africa, there was a considerable falling 
off in the movement of trade in that Colony. Moreover, 
scarcity of capital was very marked, and was very much felt 
by those colonists who are dependent on credit for farming 
purposes. It is hoped, however, to establish a new Mortgage 
Bank, by means of which farmers wiil get State assistance for 
the development of agriculture. 

Very considerable development is recorded in the case of 
German East Africa, but this is also due in great measure to 
railway construction. The export trade in oil, fruits, and 
hides was quite good, owing to the prevailing high prices, but 
on the other hand, the low price of wild rubber tended to 
check the collection of this product. It is anticipated that 
there will be a considerable development in this Colony in the 
cultivation of the sisal plant. Cotton cultivation on a large 
scale showed even less progress than formerly, but on the other 
hand, better results appear to have been obtained by indivi- 
dual European settlers and natives in a smaller way. A good 
future is predicted for the coffee plantations. (Summary 
of a Report of the Hamburg Chamber of Commerce; in 
The Board of Trade Journal, January 9, 1913.) 
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FUNGUS NOTES. 
INOCULATION EXPERIMENTS WITH 

COTTON BOLL ROTS. 

The following extract, taken from the Hxperi- 
ment Station Record, Vol. XXVII, No. 3, contains the 
results of recent work by Edgerton on the mode of 
infection of Colletotrichum gossypii which is the 
cause of anthracnose, and of Bucteriwm malvacearum 
which induces boll rot, in the cotton plant:— 

The studies of Barre relating to flower infection by the 
fungus causing cotton anthracnose led the author to investi- 
gate the subject at some length. He claims that infection of 
cotton bolls following flower inoculation can take place in 
either of two ways. The system may grow saprophytically 
upon the dead flower parts and finally grow through and into 
the boll, or it may cause the disease by growing down through 
the pistil into the boll. ‘The anthracnose probably follows 
both methods, while the cotten bacterium (acteriwmn malva- 
cearumt) infects the bolls through the first method. 

The author carried on a large number of inoculations in 
which he injected organisms suspended in water into the 
flowers, and determined the infection. More than half of the 
diseased bolls were attacked at the tip, while the percentage 
of infection along the lines of dehiscence was small. When 
the bolls are small they are readily infected, with anthracnose, 
though, so far as the observations of the author go, no one 
part of the boll is more susceptible than another. It is 
evident that the bolls may be infected through the flowers, 
but the author claims that this is not the usual method of 
infection. 

PEA DISHASE OF RUBBER TREES. 

A peculiar pathological condition of the stems of rubber 
trees is described in the Jndia Rubber Journal, for Decem- 
ber 7, 1912, where it is stated to occur in Java on Hevea 
and Ceara. The popular name for the ailment is ‘pea 
disease’-—a name employed to describe the pea-like structures 
characteristic of the disease. Unlike the knot of citrus trees, 
plant galls and similar morbid outgrowths, these pea-like 
swellings on the bark of rubber trees do not appear to be 
infectious; that is to say, no parasitic organism has been 
found associated with them, and therefore they must be con- 
sidered as originating from some physiological disturbance. 

It is fairly well known that trees which have been 
tapped badly, or in which the cambium has been penetrated 
during tapping operations, develop uneven surfaces. In 
some cases where the wood has been exposed, large 
protuberances occur, which may render tapping quite im- 
possible for many months, and even for years. The burrs of 
the pea disease, however, arise in a more insidious way, and 
the remarkable feature of these structures is that many of 
them occur where there is no trace of any wound having been 
inflicted, or any fungus or insect having attacked the bark 

Each burr is quite woody in structure, is completely 
surrounded by cortex and—what is very typical—each of 
these little structures possesses a cambium of its own, and 
can therefore produce new wood until it becomes quite 
a large body. In other words each burr would appear to be 
a kind of adventitious woody bud. 

The occurrence of these structures is said to cause 
a considerable amount of damage to the trees on which they 
grow. ‘Tapping is interfered with owing to their spread and 

fusion, and the secretion of latex in their vicinity is con- 
siderably reduced. Lea disease also induces cracking of the 
bark. Damage of this nature is of sufficient importance to 
warrant prompt attention. 

At present, thesonly remedy lies in removing the small 
burrs with a penknife. It should be borne in mind that 
careless tapping encaurages these growths, any wounding of 
the cambium being almost certain to induce the condition. 

Pea disease has been recorded on the bark of apple and 
pear trees in America and in Great Britain, as well as on 
rubber in the Tropics, It probably occurs in the West Indies. 
Any local observations on the subject, together with specimens, 
would be gladly received at the Head Office of this Depart- 
ment. . 

\ 

THE TAPPING OF RUBBER TREES. 
The India Rubber World for January 1, 1913, 

thus abstracts a paper by R. Fyffe on this subject, read 
at the recent Rubber Conference in New York, held 
in connexion with the Third International Rubber 
Exhibition: — 

The operation called tapping is one of extreme impor- 
tance and the present methods are susceptible of marked 
improvement. This subject did not receive the consideration 
in the London Conference of 1911 that its importance 
warrants. 

After the close of that exposition the author toured 
through Ceylon, the Federated Malay States and Java, study- 
ing the preparation of rubber and methods of tapping, 
Subsequently, he made many tapping experiments and reached 
the conclusion that the best method was a combination of 
excision and incision. 

Excision alone he believes detrimental to the tree, as 
the coolies in their endeavour to get the maximum latex 
almost inevitably cut too deep, thus injuring the laetiferous 
tubes close to the cambium These deep wounds heal slowly, 
retard the growth of the tree and give access to fungus. He 
does not consider incision alone practical, but advocates 
a shallow excision combined with incision made by a fine 
push pricker. Where the points of the pricker are fine they 
may penetrate the cambium without injury. He does not 
advocate broad blunt teeth. He got satisfactory results from 
a push pricker with gramaphone needles filed flat on two sides 
and fitted 4-inch apart into a small block of wood. He 
followed the half herring-bone system on about one-third of 
the tree’s circumference. 

Energy for Carbon Assimilation.—From the 
recent measurements of Brown and Escombe (Proceedings of 
the Royal Society, 1905, 76 B) of the actual energy 
absorbed by the green leaf during the period of assimil- 
ation, it appears that under the most favourable condi- 
tions nearly 100 per cent. of the total light-energy absorbed 
is utilizee in bringing about chemical change. The leaf 
seems, in fact, to be an almost perfect photochemical machine; 
moreover, the photochemical change produced in the leaf 
differs from all others, not only as regards the enormous 
amount of energy actually absorbed, but in the fact that this 
energy is mainly taken up from a portion of the spectrum, 
which is usually inactive photochemically: in other words, 
chlorophyll has properties which distinguish it from most 
other colouring matters. (From a paper in Science Progress, 
October 1912.) 
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WATTLE BARK. 
Ie 

In view of the fact that the plants yielding wattle bark, 
which gives an extract rich in tannin that is used largely in 
the leather industry, may possibly become eventually of 
practical interest in the West Indies, ,it has been thought 
useful to present, in this and the next two numbers of the 
Agricultural News, a few notes on these‘plants, dealing par- 
ticularly with their nature, habitat, cultivation, yield and 
exploitation. 

ORIGIN. A recent publication (dyric. Journ. Union 
of South Africa, IV, 5, 667) states that, of the acacias tried 
in South Africa, only the following were found to contain 
sufficient tannin to make them of economic importance: black 
wattle (Acacia decurrens, var. mollis), green wattle (A deeur- 
rens, var. normalis, golden wattle (A. pycnantha). In stating 
this, it may be mentioned that the wattle barks are dealt 
with in Baron von Miillers Seleet Lxtra-Tropical Plants. 

The name wattle is derived from the Anglo-Saxon watel 
or watul, meaning a hurdle. The wattles of England are the 
twigs of the osier (Salix vininalis ). 

HABITAT OF WATTLE PLANTS. An article in the Jowrn. 
Agric. Dept. Victoria, X, 11, 684 (November 1912), 
gives the habitat of A. decurrens as New South Wales, 
Victoria and Queensland, and of A. pycnantha as Victoria, 
New South Wales and South Australia; this fact regarding 
the latter plant indicates that it should do well in subtropical 
or warm-temperate regions, The plants have been introduced 

‘ into India, among other countries, especially in the Nilgiri 
Hills (in 1840) according to Sir George Watt (Commercial 
Products of India, p. 2), where the climate is warm. temperate; 
here, the two species mentioned are partly cultivated and 
partly wild (Manual of Indian Tindeis, Gamble, p. 291). 
The story of the introduction of these Australian plants into 
Natal is told shortly in Agric. Journ Union of South 
Africa, IV, 5, 666 (November 1912), the first black wattle 
seeds having been planted there in i864. As is shown in 
Agric. Journ. Cape of Good Hope, XXV, 3, 277, the 
black wattle has been grown successfully in Cape Colony, 
where the rainfall is sufficient or there is irrigation. New 
Zealand is another country where the black wattle has been 
tried on an extensive seale; in 1904, there were more than 
4,500 acres of artificial plantations of the tree in this 
dominion ((ueensland Agric. Jown. XV, 5, 730). The 
plants have also been introduced into Ceylon. In the 
British East Africa Protectorate and German Hast Africa the 
cultivation of the wattles has passed the experimental stage, 
and is successful. 

SEEDS. Watt, in the Dictionary of Heonomic Products of 
India, states that 1 tb. of the seeds of the black wattle con- 
tains 30,000 to 50,000 grains, and that (according to Miiller) 
this quantity could be obtained in Melbourne ata cost of about 
five shillings. Messrs. Dammann & Ca, of San Giovanni 

a Teduccio, near Naples, advertise seeds of A. decurrens at 
5d. per oz. or 3s. 9d. per tb., and of A. pyenantha at 4d. per 
oz. or 3s. per Ib. A description (Journ. Dept. Agric. Victoria, 
X, 11, 688) of germination experiments with air-dried seeds 

of various acacias shows that those of A. decwrrens main- 
tain their vitality for a long time: 63 per cent. germinated 
in a sample that had been kept for seventeen years. As the 
seeds, like those of many leguminous plants, are very hard, 
they are often softened before they are sown, preferably 
by dropping them into water that has just been boiled and 
allowing them to remain until it has cooled; in this case the 
seeds must be planted at once. Other methods suggested in 
the journal just mentioned are soaking in concentrated sulphu- 
ric acid for one to six hours and then washing well in water 
and limewater, and filing the seed. It is recommended by 
the same authority that, in any case, the seeds should be tested 
by soaking a few of them in water, for two or three days, and 
noting the proportion that swell. If only about 10 per cent. 
of them remain hard, it is not worth while to treat them before 
sowing, as a comparatively small proportion will fail to ger- 
minate because they have not been able to absorb water. 

It may be mentioned that the seeds of A. pyenantha 
have a special interest on account of an investigation (Proc. 
Linn, Soc. New South Wales, XXNXIII, 4, 801) which showed 
that 45 per cent. of the nitrogen in them is non-proteid 
nitrogen, and led the author to conclude that the importance 
of non-proteid nitrogen to plants is not properly recognized. 

SOWING THE SEED. The following hints are taken from 
the journal published in Victoria, mentioned above:— 

‘Sowing seeds broadcast on ploughed or burnt land 
involves a considerable waste of seed, and is not always 
satisfactory in its results. Planting seedlings or individual 
seeds appears at first a more expensive and troublesome way 
of establishing a plantation, but is in the long run more 
satisfactory in its results, and enables the plants to be spaced 
out the proper distance apart without any subsequent 
thinning being necessary. If, however, the seedlings are 
grown in masses in trays, they are apt to suffer when planted 
owing to the disturbance of their roots. On the other hand, 
growing singly in pots in the ordinary way means consider- 
able expense. For raising seedling trees on a large scale, 
the Forests Department uses a very cheap ingenious and 
indestructible pot. This consists of a strip of thin metal 
(tin, zinc, or galvanized iron may be used) something like an 
ordinary collar, but shorter and broader, and with the free 
ends bent over, one inwards and one outwards, so as to 
form an interlocking flange. . When bent round and the 
flange interlocked, it forms a flower-pot with sloping sides 
but no bottom. As it stands ona slab no bottom is neces- 
sary, and by the time the seedlings are large enough to plant 
out the roots have hound the soil in the pot together. 
When planting, a little lateral pressure unlocks the flanges, 
the strip of metal unrolls, and the roots, with the soil arouad 
them, can be planted with a minimum of disturbance. 
Another method is to raise seedlings in short lengths of 
bamboos filled with soil, simply splitting the bamboo and 
planting the whoie in the soil when the seedling is old 
enough. ‘The tubes should be 4 to 6 inches long, and 
hollow throughout. If the tube is already soft, it need not 
be split before planting. Where preferred, however, plant- 
ations may be established by broadcasting the seed.’ 

It should be mentioned that the article from which this 
quotation is taken is the first (November 1912) in a series, 
by Professor A. J. Ewart, of Melbourne University, appear- 
ing in the /Jowrnal of the Department of Agricultur of 
Victoria, and although this is the only one that has been 
received so far, it may be concluded that the whole series 
will be worthy of the attention of those interested in the 
wattle barks. 

As has been indicated, this subject will be continued in 
the next number of the Agricultural News. 
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MARKET REPORTS. 

Ixnpia CommiTTEE CIRCULAR, 

1913. January 28, 

ARRowRooT—3id. to 5d. 
Batata—Sheet, 3/6 ; block, 2/4 per th. 
Bezswax—No quotations. 
Cacao—Trinidad, 68/- to 80/- per cwt.; Grenada, 62/- 

to 68/6. 
Corree—Jamaica, no quotations. 
Oorra—West Indian, £28 10s. per ton. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 17d. to 20d. 
Fruit—No quotations. 
Fustic—No quotations. 
GinceR—()uiet. 
Istnciass—No quotations. 
Honey—No quotations. 
Lime Jurce—Kaw, 10d. to 1/2; concentrated, £19 

£19 2s. 6d.; otto of limes (hand-pressed), 9/-. 
Loc woop—No quotations. 
Macre—2/4 to 2/9. 
Nourmecs—d3d. to 63d. 
Pimento—2id. to 2,%d. 
Russer—Para, fine hard, 4/5}; fine soft, 4/2; Castilloa, 

3/8 per Tb. 
Roum—Jamaica, no quotations. 
Sucar—Crystals, 10 quotations; Muscoyado, no «juotations; 

Syrup, 12/14 to 15,6; Molasses, no quotatioas. 

to 

New York,—Messrs, Gitnesriz Bros. & Co., January 
24, 1913. 

Oacao—Caracas, 14jc. to 15c.; Grenada, 14c. to 14$¢; Trin- 
idad, 14}c. to 144c. per tb.; Jamaica, 114c. to 13c. 

Coco-nuts—Jamaica, select, $32°00 to $34:00; 
$20°00; Trinidad, select, $32°00 to $34:00; 
$20:00 per M. 

Oorree—Jamaica, l5c. to 16jc. per tb. 
GincerR—Sc. to 12c. per tb. 
Goat Sxins—Jamaica, 50c.; Antigua and Barbados, 48c. 

to 50c.; St. Thomas and St. Kitts, 44c. to 46c. 
per tb. 

Grape Fruit—Jamaica, $1°52 to $3:00. 
Lines—$5°50 to $600. 
Macr—dsc. to 57c. per th. 

Nourmrcs—110’s, 14c. 
Ornances—Jamaica, $1°50 to $2°75. 
Pimento—4ic. to 4}c. per tb. 
Sucar—Centrifugals, 96°, 3°48c. per Ib.; Muscovados, 89°, 

2°98e.; Molasses, 89°, 2°73c. per tb., all duty paid, 

culls, 
culls, 

Trinidad,—Messrs. Gorpon, Grant & Co., February 3, 

1913. 

Oacao—Venezuelan, $15°(0 to $15°30 per fanega; Trinidad, 
$14°00 to $14°75 per fanega. 

Ooco-nur O11—99c. per Imperial gallon. 
Corrre—Venezuelan, l4c. per fb. 
Corra—$4°25 pers100 tb. 
Dxat—No quotations. 

Ontons—$1°50 to 35°00 per 100 th. 
Peas, Sprit—$5'75 to $6°00 per bag. 
Porarors—English, $1°75 to $2°00 per 100 th. 
Rice—Yellow, 35°25; White, $6°75 to $700 per bag. 

8vucar—American crushed, no quotations. 

NEWS, 

Barbados.—Messrs. JAMES 

February 8. 

Fesruary 15, 1913. 

A. LyncH & Co., 

1913; Messrs. T. S. Garraway & 

Ltd., 

Co., February 10, 1913; Messrs. Leacock & Co., 

January 31, 1913. 

ArrowRoort—$7 ‘00 to $800 per 100 tb. 
Oacao—$10°50 to $12°00 per 100 th. 
Coco-nuts—$24'00. 
Hay—$1°50 per 100 th. 

Manvures—Nitrate of soda, $75-°00; Cacao manure, $48:00 
to $50°00; Sulphate of ammonia, $85°00 per ton. 

Mo tasses—No auotations. 
Ontons—$2 00 to $6°00 per 100 tb. 
Peas, Sprir—$6°40 to $6°50 per bag of 210 tb.; Canada, 

$3°00 to $4°55 per bag of 120 th. 
Potators—Noya Scotia, $1°70 to $5:00 per 160 th. 
Rice—Ballam, $5:15 to $5°60 per 190 fb.; Patna, no 

quotations; Rangoon, no quotations. 
Svuear—American granulated, $4°50 per 100 th, 

British Guiana.—Messrs. Wietinc & Ricuter, Feb- 

ruary 1, 1913; Messrs. SanpBacu, Parker & Co,, 

January 31, 1913 

Messrs. WIETING Messrs. Sanp- 
ARTICLES. & Ricurer. BACH, PARKER 

ss Co, 

ArRrowrRoot—St. Vincent — — 

Bariata—Venezuelablock} No quotation Prohibited 
Demerara sheet 72c. per tb. 

Cacao—Native 18c. per ib. 19c. per th. 
Oassava— 8Ue. 
Oassava STARCH— $650 —— 
Coco-nuts— $16 to $20 per M./$10 to $16 per M. 

Corrre—Creole 
Jamaica and Rio 
Liberian 

DxHaL— 

Green Dhal 
Eppors— 
Mo tasses—Yellow 
Onrons—Teneriffe 

Madeira 
Pras—Split 

Marseilles 
PLANTAINS— 
Porators—Nova Scotia 

Lisbon 
PoraTors-Sweet, B’bados 

Rice—Ballam 
Creole 

TANNIAS— 
Yams— White 

Buck 
Sucgar—Dark crystals 

Yellow 
White 
Molasses 

TiaeeR—Greenheart 

Wallaba shingles 

s, Cordwood 

17c. per tb. 
18c. per tb. 
l5c. per tb. 

$3°75 to $3°90 per 
bag of 168 tb. 

$500 
60c. to 72c. 

None 

9c. to 10c. per th. 
$750 per bag 

(210 tb.) 

l6c. to 48c. 
$300 

$120 
per bag 

No quotation 
$4°50 to $500 

$108 

$168 
$168 

$2°30 to $2°40 
$3:00 to $3:25 

34°00 
$2°49 to $ 2°60 

32c. to ddc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to 2:00 
per ton 

1%c. per tb. 
203c. per th. 
13c. per tb. 

$4°75 to $500 per 
bag of 168 th. 

\7c. to 10c. per th. 
$7°30 per bag 

(210 tb.)) 

$2°50 to $2:°60 
33°25 to $3-50 

$500 

32c. to 5dc. per 
cub. foot 

$400 to $6-00 
per M. 
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Seedling Canes and Manurial Experiments at Barbados, 
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(34) Notes on Rabbit Keeping in the West Indies. 
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(37) Cultivation of Oranges in Dominica. Price 4d. 
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(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

Price 2d. 
Price dd. 

tions. Price 2d. 
(45) A BC of Cotton Planting. New and Enlarged Edition, 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
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THE BEST MA ANURES FOR ‘COLONIAL USE 

ee ee 

For Sugar-cane and general use Ohiendorff’s Dissolved Peruvian Guano 

Shiendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Shlendorfi’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers, 

APPL¥ TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown 

PLEASE N@IEF! 

Buco Cultivators. 

ee ee 

Spraying Machines. ISSUED RECENTLY. 

Vaporite. WEST INDIAN BULLETIN. 
To be obtained from:— (Vol. XIII No. 1.) 

THE BARBADOS CO-OPERATIVE — 

COTTON FAOTORY, LIMITED, Containing Papers on cCOrroN AND AGRICULTURAL 
BRIDGETOWN, ) epucation, prepared for the recent Agricultural Conference, 

comprising:— ‘The Results of the Cultivation of Cotton in 
St. Vincent; The Cotton Industry in the Leeward Islands; 
The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Mont- 
serrat; Sakellarides Cotton in Montserrat; The Cotton Boll 
Weevil; Notes on Certain Cotton Pests; Outline of Manurial 
Experiments on Cotton in Tobago; Cotton /xperiments in 

| British Guiana; Agricultural Education in Ciienada with 
SPACE AVAILABLE FOR ADVERTISEMENT. | Special Reference to the Boys’ Secondary Schou; The Need 

for Higher Agricultural Education in the West Indies; 
A Lectureship in Tropieal Agriculture; Peasant Agriculture 
in Grenada: Suggestions for its Control and Improvement. 
Also Index and ‘litle Page for Volume XII. 

en 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados, 
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} 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
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Water and Life. 

10E 

Tk HE consideration of water in relation to 

Bois use and formation in life-processes was 

- commenced in an editorial article in the last 

number but one of this journal. Attention was drawn 

to the facts that water is formed in living beings 

through respiration, both direct and intramolecular; 

and that this water has uses less obvious than those 

chiefly served by the water absorbed in the ordinary 

way: namely those of forming soluble substances by 

The publication* mentioned already, which gives 
its chief attention to these facts, considers them first in 

regard to the life and germination of seeds. It is well 

known that many kinds of seeds may be kept for long 
periods, and will still germinate, even if they have 

been exposed to air dried by sulphuric acid and have 

therefore lost as much water as can be extracted from 

them without heating. It is also realized that, for 

this, the seed must have remained alive, and respira- 

tion, howbeit very slow, must have continued. This 

slow respiration ensures the presence of at least 

a small quantity of water in all living seeds. The 

existence of such respiration is shown by the constant 
evolution of carbon dioxide and the loss of dry matter 

from the seed. Practical recognition of these matters 

is seen in the air-drying of seed that is to be kept, to 

lessen respiration; and in the storing of seeds in such 

a way that ventilation for continued respiration, and 
therefore for life, is ensured. 

Direct respiration does not occur in immature 

seeds: it could not, indeed, as they are usually enclosed 

in a fruit, away from the air. When the seed is 

mature, this respiration is set up and enzymes are 
formed, so that the stored food is digested The 

absence of respiration and its results, from seeds in 

a fruit, accounts chiefly for the fact that they rarely 

* Wiscousin Research Bulletin, No. 22. 
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germinate in the fruit, although they are surrounded 

by an abundance of moisture. 

Common observation teaches that the sprouts 

from a seed always contain a much greater proportion 
of water than the remainder of the seed. In this very 

early stage of the seedling, there is little provision for 

the direct absorption of water, and the latter must be 

formed in some way in the developing embryo. The 

fact is that the newly-formed tissues are respiring 

actively, while no respiration is taking place in the old 

parts of the seed; so that the former are more succulent 

simply because of the large amount of metabolic water 

arising from their rapid respiration. 

In order to form a mental picture of what takes 

place through the action of light in green leaves, and 
in further changes bronght about in the cells of the 

plant,it must be realized that the formation of different 

kinds of carbohydrates is all-important in these matters. 

These carbohydrates may be regarded, fur the purposes 
of the present cliscussion, as substances that ditfer from 

one another in the proportion of the elements of water 

that they contain; that is, in their state of hydration. 
Among carbohydrates possessing the highest hydration 
are the sugars dextrose and levulose; starch and cellu- 
lose (the latter the stuff of which cell walls are chiefly 

made) represent the lowest state of hydration among 

these bodies, while there are many carbohydrates 

intermediate between these, in this respect. The first 
stable carbohydrate to be formed in green leaves is 

starch, which is hydrolysed by enzymes to a soluble 

carbohydrate, usually dextrose, and this travels through 

the plant from cell to cell, by osmosis. Intramolecular 

respiration within the cells causes part of the dextrose 

to be oxidized to carbon dioxide and water, and the 

energy thus liberated brings about the dehydration of 
other parts of it to form bodies such as cellulose, starch 

and cane-sugar. It is in this way that the starch stored 
in plants, and the cellulose of the cell walls, are formed: 

and in the meantime the water arising from the intra- 

molecular respiration travels (together with water from 

the roots) away from the cells to the leaves, carrying 

with it the waste products of metabolism. It is 

a peculiar property of plants, in distinction to animals, 

that they can reconvert these waste products into 

useful nutrients, this work being one of the functions 

of the leaves. A matter of interest is that the same 
group of atoms may complete the cycle several times, 

carrying combined water from the leaves to the grow- 
ing cells, and finally becoming oxidized in respiration 

or receiving a last. dehydration and being deposited as 

permanent tissue. 

Fruits, again, afford an example of the usefulness 
of metabolic water. The final ripening of most fruits 
will take place after they have been removed from the 

plant, and this indicates that the water required for 

the increase| succulence attendant on maturity is not 

derived from the plant on which they grow. Respira- 

tion occurs in ripening fruits, so that water is formed 

in them, and their juiciness also becomes greater 

because the proportion of soluble substances increases 

as they mature. It may be proved that respiration is 
necessary in the process by withholding oxygen, when 

instead of ripening normally, the fruits will undergo 

changes similar to those that take place in eusilage. 

It has been shown that animal cells respire in 
a manner similar to those of plants, with the same 
general results. ‘Che metabolic water from this respira- 

tion weakens the solution of the cell contents, so that 

food materials pass from the stronger solution in the 
blood, through the cell walls, by osmosis. This is the 

way in which a constant flow of nutrient toward the 

the tissues is ensured, so that the material used up 

in respiration and growth may be replaced. The 

great difference between plants and animals, as has 

been indicated, is that animals cannot use the waste 

products for building up fresh nutrients; these must be 

excreted quickly, or the tissues will be poisoned. It is 

of interest to consider how this excretion takes place in 

different kinds of animals. 

The form in which nitrogenous waste products from 

most animals are excreted is a solubie body called 

urea, whose removal requires the use of a large quan- 

tity of water. Insects, birds and reptiles, however, get 
rid of the waste in the form of insoluble salts of uric 

acid, which pass out of the body with a minimum loss 
of water. As uric acid contains a smaller proportion of 

hydrogen than any other nitrogenous compound 

excreted by animals, this fact in itself helps to lessen 
the Joss in the case of the latter animals. This means 

that insects, birds and reptiles lose little of their 

metabolic water in the process of excretion; while if 

ordinary animals are fed on a diet containing minimum 

quantities of nitrogenous substances (proteids), less 

metabolic water will be required for that process. The 
practical results of this may be considered, taking the 
latter case first. 

The matter possesses its importance, in the higher 
animals, in the case of those which hibernate. In this 
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dormant condition, the animal disposes itself so that 

evaporation is reduced as much as possible; but the 

chief saving of metabolic water is effected from the 

circumstance that the animal exists on a nitrogen-free 

food-supply—its own fat—so that the amount of urea 

to be excreted, and therefore the amount of water to 

be lost in this way, is made very small. Thus the 

animal is able to exist without water for a long time. 

In the same way, the camel is able to utilize the fat in 

its hump, during long journeys in the desert. 

The significance, again, of the matter in relation 

to insects, birds and reptiles, is evident chiefly in the 

case of many of the first kind—insects that feed on 

air-dried food and never require supplies of free water. 

Among such insects are the clothes moth (Tinea 

pellionella), the Mediterranean flour moth (phestia 

Iiihniella) and the bee moth (Galleria mellonella), 

possessing larvae which contain from five to ten times 

the amount of water in the food they eat. heir 

nitrogen waste is excreted as uric acid, which is 

insoluble and therefore only slightly poisonous: and 

little loss of water accompanies the excretion. They 

are thus able to utilize metabolic water for the 

needs of the tissues to a far greater extent than is the 
case with the higher animals. 

What has been said assists the realization of the 

important part played by the water that is formed in 
living beings; and suggests that such metabolic water 
would be sufficient for the needs of all animals, if it 
was not required to aid in the elimination of poisonous 

substances formed by the breaking-down of nitrogenous 
food materials. 

SUGAR INDUSTRY. 

WEST INDIAN SUGAR-CANES IN 

QUEENSLAND. 

A continuation of the trials, in (Jueensland, of certain 
varieties of West Indian sugar-canes is described in the 
Annual Report of the Bureau of Sugar Experiment 
Stations (1912), : 

Near the commencement of the report, analytical and 
crop results are given in regard to certain Queensland canes, 
to B.147 and Mauritius Malagache. It may be remembered 
that the suitability of B.147 in Queensland, in 1911, has 
already been referred to in the <Ayricultural News, in 

Vol. XI, p. 371, and the trials during 1912 have confirmed the 
previous year’s results. In the first place the extreme 
dryness of the season caused the ratoon crop, with the excep- 
tion of B.147 and Mauritius Malagache, to become so back- 
ward and stunted that the greater part of the crop had to be 
ploughed out. In the crop results of the plant canes, B 147 
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headed the list with 16:0 tons of sugar per acre, Mauritius 
Malagache came second with 15°9 and Q.121 third with 
14°5. One Qneensland cane gave only 2°4 tons of sugar 
per acre, 

In the experiments with miscellaneous canes (final 
analysis) the following figures, showing the percentage of 
sucrose in the juice, should be of interest in the West Indies: 
D.1135 gave 14:54; Q 1900, 1756; B.208, 17:72; Couvé 
(Mauritius), 11-99. 

In regard to crop results, D.1135 gave 33°3 tons per acre, 
yielding 4:3 tons of sugar; B.208 gave 29°9 tons per acre, 
yielding 47 tons of sugar; (.1900 gave 27-4 tons, yielding 
4:3 tons of sugar. 

Of the Demerara seedlings, 1135 is the favourite. It 
is grown very largely in the Bundaberg district where it has 
secured general approval as suitable both for farmers and 
for the mills. 

SUGAR-CANE EXPERIMENTS IN 

ASSAM. 

It is stated in the Report of the Agricultural Depart- 
ment, Assam, for 1912, that the chicf feature of the year’s 
work has been the remarkably good results obtained from the 
trials of three Barbados varieties of sugar-cane, B.376, B.147, 
and 6.208. These varieties are said to have improved 
enormously during the last two or three years, and especially 
since they have been grown on land which has been limed, 
During 1912, B.376 (ratoon) gave 3:8 tons of total sugar per 
acre and 3°7 tons of cane sugar. 

In the appendix of the report it is stated: ‘Some of 
the exotic varieties introduced from Barbados and elsewhere 
are now fairly well acclimatized and showing most excellent 
promise, giving yields up to and just over 30 tons of cane 
per acre with only moderate manuring, and yielding a juice 
very rich in cane sugar and remarkably free from other solid 
matter, ie. of exceedingly high purity (over 90 per cent.). 
Such canes are admirably suited to central factory work 
the one point above all others which emerged from the 
discussion before the recent Board of Agriculture on sugar- 
cane, was the prime necessity for the introduction of higher- 
class canes into the cultivation of this country.’ 

A beginning has already been made in Assam upon a for- 
ward policy of expansion with regard to sugar-cane cultivation 
in general. Investigations concerning such problems as drain- 
age, time of planting, manuring, methods for combating borer 
and disease, as well as seedling selection, are now in progress, 
and efforts are being made to reduce the production charges 
in cultivation particularly in so far as this can be effected by 
substituting machinery in the place of manual labour. 

The Cuban sugar crop is reported on in the Louis- 
tana Planter, for January 25, 1913‘ as follows: ‘The 
weather has been generally favourable for grinding dur- 
ing the past week throughout the island thougha col- 
der temperature would have been welcome on account of 
its effect upon the yield. Although still irregular in different 
localities the yield is improving steadily everywhere, and is 
a good deal better than last year’s, Complaints regarding 
the shortage of labour to cut cane are made in a good many 
places. In Santa Clara province it is stated that a large 
number of hands have been drawn away to Orient, and 
a strike has been declared in Mantanzas. Since writing the 
above we learn that the strike has been settled.’ 
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FRUITS AND FRUIT TREES. 

CONFUSION IN THI} NAMES OF CERTAIN 

FRUITS. 

A great deal of antipathy exists amongst the general 
public in regard to the use of the scientific names of plants. 
Indeed, the presence of a number of Latin names in italics 
in a popular article may frequently have the effect of render- 
ing it distinctly unattractive. The use of scientific names, 
however, instead of rendering information exclusive, should 
actually have the opposite effect in extending its utility, by 
enabling people in different places, may be speaking different 
tongues, to understand exactly and quickly to what species 
the information refers. For many species are called in 
different places, and even in the same place, by different 
popular names; unfortunately, too, some ambiguity may 
exist even in the use of the scientific names, for what 
is really one species is often given different names by 
different describers, or one name may be used to refer to 
more than one species. In order to avoid misconceptions 
concerning these synonyms and homonyms, as they are 
called, it is customary to place the name of the describer 
after the scientific name; and, from time to time, systematists 

review these specific names critically, thereby removing to 
a large extent the ambiguity, by definitely stating what 
terms are to be regarded as synonymous. Scientific work of 
this nature is obviously of international importance, but it 
is often much undervalued by the general public. 

A case in point, where the existence of synonyms and 
homonyms still gives rise to considerable confusion, is 
afforded by the publication of a monograph by Wester of the 
Bureau of Agriculture, Manila, entitled A Contribution to 
the Nomenclature of the Cultivated Anonas. The genus 
Anona includes the Cherimoyer, Anona cherimolia, Miller; 
the sugar apple, Anona squamosa, L.; the custard apple, 
Anona reticulata, L.; the soursop, Anona muricata, L.; and 
the Mamon, Anona glabra, L. 

The sugar apple, the custard apple and the soursop are 
well-known fruits in the West Indies and the Cherimoyer 
though not known so well is nevertheless largely cultivated 
in the sub-tropics and in the tropics at high altitudes. It 
may be remembered that the cultivation of this plant was 
recently described in the Agricultural News, Vol. XI, p. 388. 

The point, however, of Wester’s monograph is that, with 
the increased attention that is being given to the Anonas by 
fruit growers, it is very necessary to avoid confusion of names. 

At present Anona cherimolia, Miller, has no less than fifteen 
different names, most of them popular; Anona reticulata, L., 
has twenty-nine; Anona muricata, L., thirty-five; whilst the 
sugar-apple, Anona syuamosa, L., has no less than fifty-five. 
In several instances a name is used to refer to more than one 
species, for instance, Chirimoya is used for Anona cherimolia 
in Cuba, and for A. sguamosa in Porto Rico; whilstin Mexico, 
the popular name (uauhtzapotl is applied to the three species 
A. reticulata, d. cherimolia, and A. squamosa. 

In spite of public antipathy, then, it may prove to be 
convenient, commercially, to refer to the different Anonas by 
means of the scientific names which are given in this article, 

specie 

CACAO EXPERIMENTS ON THE 

GOLD COAST. 

An interesting account of cacao experiments 
appears in the Annual Report of the Agricultural 
Department of the Gold Coast for 1911, from which 
the following is taken:— 

The three old plots of the common variety in this 
Colony (Amelonado) growing in the Agricultural Station, 
Aburi, planted in 1891-1893 have given a larger crop of 
fruits than in any year since accurate records have been kept. 

There are now 465 trees in these plots. The average 
number of pods produced by each tree for the three years 
has therefore been 96°7 pods: many of the largest and best 
pods are used annually for propagation purposes. As 
a result of several experiments it has been found that twelve 
to thirteen average pods yield 1 th. of cured cacao; and 
on this basis the average yield per tree has been 7'5 b. to 
8:1 Ib. of cured cacao, an extremely satisfactory result. 

These trees although they are now nineteen to twenty- 
one years old exhibit an extremely healthy appearance con- 
sidering that they have received no treatment other than is 
within the reach of the native farmer, namely: a periodical 
hoeing to keep down weeds, any necessary light pruning, 
spraying, and general care, and the application of a ‘mulch’ 
(grass, leaves, etc.) as available. Two years ago a light 
dressing of lime was also applied to the soil. 

The increased yield obtained in the second year from the 
three plots of previously abandoned cacao on the Assuantsi 
Agricultural Station are particularly gratifying and indicate 
very forcibly, and in a practical way, the benefits derived 
from giving proper care and attention to the trees. 
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PROBLEMS OF THE ANTILLES. 3y Norman 
Lamont. Simphin, Marshall, Hamilton, Kent & Co. Ltd., 
London. 2s 6d. net. 

The contents of this book are described shortly in the 
sub-title, which is: A Collection of Speeches and Writings on 
West Indian Questions. Some of the writings have appeared 
already in the Contemporary Review and the Empire Review, 
and are reproduced by permission of the editors of those 
magazines; while others among them are letters on West 
Indian subjects that have been written by the author to 
various journals. 

Of the first two chapters, that of the most general 
interest gives a memorandum prepared by Mr. Lamont for 
the West Indian Royal Commission of 1897. Like many 
other parts of the book, this now possesses its chief interest 
and use in that it provides some assistance in obtaining an 
idea of the agricultural progress made by a West Indian 
island—Trinidad in this case—durivg the past fifteen or 
sixteen years. Chapter IV, The West Indies: A Warning 
and a Way, was written originally ‘for the Empire 
feview, in 1902. It deals with suggestions for improved 
sugar production, both in the field and the factory; 
labour problems—particularly in Trinidad; and the need 
for the better training of those in charge of the work 
on estates, with encouragement cf the local men. This 
constitutes the Warning. In the years since it was given, 
progress has been made, in some directions, which makes 
part of the criticism of the methods of sugar production no 
longer deserved to the same extent. It is the part called the 
Way that will engage the most interested attention at the 
present time, for it deals with the all-important subject of 
a university of tropical agricultnre for the West Indies 
It is natural that the lapse of time since the article was 
written, and the greater consideration that the matter has 
received, should have caused some of the suggestions to be- 
come out-of-date, as for instance that such an institution 
should necessarily be situated in Barbados: Mr, Lamont has 
recently expressed his disagreement with this, as a necessity. 
In a more general way, it is proposed that some of the 
Special courses should be taken in different islands; whereas 
the later leaning now seems to be to the idea of a university 
as self-contained as possible, in an island where the diversity 
of crop subjects (not to say of pests and diseases) would 
provide educational material close at hand. This arrange- 
ment would not preclude the use of travelling scholarships, 
and would tend to the development and continuation of that 
‘university spirit’ whose importance seems likely to be 
forgotten in the consideration of the more directly utilitarian 
aspects of the project. ‘The reviewer is tempted by the 
present prominence of this subject to the further discussion 
of many of the points raised, but it must be sufficient here 
to recommend the perusal of the article itsélf, 

Chapters V and VI, which succeed, have relation to 
matters that are more distinctly political; while the next 

three chapters, and chapters XII, XIII, XV and XVI, have 
their special interest in 'rinidad. In chapter XI there is 
presented matter that may well. be read with the other 
writings that have been put forward lately, in connexion with 
West Indian Federation. Chapter XIV deals in an interest- 
ing and lively manner with a proposal to surrender the West 
Indies to the United States in return for the Philippines. 
Chapter XVII, an address on Thoroughness, to the Port of 
Spain Brotherhood, adds to the variety of the subjects in the 
book; while chapters XVIII and XIX conclude the work by 
giving attention respectively to the improvement that has 
taken place in West Indian agricultural and commercial 
conditions, and to the decision of the British Government to 
withdraw from the Sugar Convention. 

Enough has been said to indicate that the matter in the 
book is both interesting and varied. Its appeal is naturally 
greatest to those who know and appreciate the West Indies, 
and who sympathize with Mr. Lamont and others like him, 
who can find time to devote their energy in a public way to 
the furtherance of the interests of these Colonies. It has been 
indicated that part of the value of the book is in the fact that 
the author has dared to include material presented in former 
years. If he had done this along, its publication would have 
been justified, as an attempt to lessen the prevalent tendency 
to try to gauge progress from the present appearance of 
things, instead of making comparison with the past. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture is 
expected to return to Barbados on March 3, by the 
SS. ‘St. Thomas’, from an official visit to Antigua. 

Cotton in the Philippines.—One of the principal 
lines of the activity of the fibre office during the fiscal year 
1913 will be to carry on an extensive line of experiment work 
in cotton, This will include native species and types of 
cotton as well as others imported from the United States and 
Egypt. 

A systematic study and investigational work with cotton 
has not yet been made; but from the preliminary investigation 
made during the past year, certain native types of cotton were 
fcund to exhibit such encouraging results that it was deemed, 
not only advisable, but also necessary, that a more detailed 
and more systematic investigation be carried on. 

Through the co-operation of the demonstration and exten- 
sion division, this division has been able to secure samples of 
lint and seed from the principal native species of cotton in 
Panay and Cebu, and also tentative descriptions and 
information about these species. The sample of seed and lint 
of the above mentioned, and other species secured by the- 
fibre expert, have been sent to the United States Department 
of Agriculture at their request. Their tests and experiments, 
combined with the results which we hope to arrive at here, 
promise very interesting and important information about the 
cotton industry in general. 

The object of the cotton investigation is to encourage 
the production of this crop in sufficient quantities to supply 
the local demand for raw cotton and yarn, and for the local 
manufacture of cheap cotton goods. The larger part of the 
importations of the first two classes and a large part of the 
third come from China and other eastern countries. (Annual 
Report, Philippine Agricultural Department, 1911-12; in the 
Philippine Agricultural Review, Vol. V, No. 13.) 
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WEST INDIAN COTTON. 
Messrs. Wolstenholme and Holland, of Liverpool, 

‘write as follows, under date February 10, with reference 
+o the sales of West Indian Sea Island cotton :-— 

A gvod business has been done in West Indian Sea 
Island cotton since our last report. in spite of the fact that 
the fine spinning trade is still in a not very flourishing con- 
dition. ''he demand runs on the firer qualities of cotton, 
all inferior growths being difticult of sale, owing to the 
relative cheap price at which Sakellarides Egyptian cotton 
is offering. 

The sales amount to between 250 and 300 bales, and 
melude good qualities of St Kitts, Nevis, Barbados and 
Montserrat from 18d to 20d. and a few choice St. Vincent 
at 22d 

‘he future course of prices depends almost entirely on 
the quantity of West Indian which comes forward. Buyers 
are anticipating that the crop will be a short one and are 
therefore supplying their wants for this season. 

The report of Messrs. Henry W. Frost & Co., on 
“Sea Island cotton in the Southern States, for the week 
ending February 1, is as follows:— 

There was some better demand this week, resulting in 
the above sales which consisted principally of odd bags 
-classing Fine to Extra Fine at 26c. to 28c., and a few 
Planters’ crop lots at 3le. to 36c., the buying being for 
England and the Northern mills. 

There were also some sales of deep tinged cotton at 
16c. for the Continent, and Extra Fine off in preparation at 
.25c. for England and France. 

The Factors are showing more disposition to sell and are 
“willing to make concession to meet the views of buyers. 

We have left in stock 400 to 600 bales of Fine to Fully 
Fine off in preparation which are seeking sale, and with orders 
in hand can probably buy at 20c. to 22c. This quality looks 
relatively cheap and should attract the attention of spinners. 
Extra Fine 28e. to 29c, = 16d. to 164d. c.i-f., & 5 per cent. 
Fully Fine We toich— sed. tolbtd. 5) 4; sa 33 

Fine 26c. = 14 id. ” 9 ” ” 

Extra reed 25e. = 144d. ” » ” »” 
iD preparation 

Fully Fine off) 95, = 13d. eh ge, 
in preparation f 
Fine off \ 9 = 1lid. 

in preparation) ~~~ 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, to February 1, 1913, were nil, 
207 bales, and 2,600 bales, respectively. Last year 

they were 3,360, 9,435 and 5,670 bales, 

BRITISH COTTON GROWING 

ASSOCIATION. 

The following aczount of a recent meeting of the 
Council of this Association has just been received:— 

The one hundred and eighth meeting of the Council of 
the British Cotton Growing Association was held at the 
offices, 15 Cross Street, Manchester, on Tuesday, February +4. 
In the absence of the President (the Right Hon. The Earl of 
Derby, G.C.V.O.) Mr. J. Arthur Hutton occupied the Chair. 

SUDAN. It was considered that the result of the Depu- 
tation to the Government with reference to developments in 
the Sudan was most gratifying, and much satisfaction was 
expressed at the prompt and favourable reply which had 
been given by the Prime Minister. A cable had been received 
by the President from Lord Kitchener, expressing thanks for 
what had been done, and Sir Reginald Wingate (the Sirdar) 
had also cabled to the effect that the result of the Deputation 
was much appreciated. 

The opinion was expressed that nothing which had 
happened in connexion with the work of the Association 
had created so great an impression on the general public as 
the result of the Deputation. 

The reports received from both Zeidab and Tayiba are 
exceedingly satisfactory, and it is hoped that the arrange-~ 
ments for the Government loan of three millions will soon 
be completed, so that the proposed developments may be 
proceeded with as quickly as possible. 

It was unanimously resolved that the Right Hon. Sir 
William Mather, P.C., be elected a Vice-President of the 
Association in recognition of the valuable services rendered 
by him in connexion with cotton-growing in the Anglo- 
Egyptian Sudan. 

West AFRICA, In view of the renewal of the grant from 
the Imperial Government it has been decided to continue the 
cotton-growing operations in the Northern Territories of the 
Gold Coast, and also at Labolabo, in the hope that the next 
three years will give some definite results. 

The purchases of cotton at Lagos for 1912 amounted to 
9,146 bales, as compared with 5,408 bales for 1911, and 
5,626 bales for 1910. For the first three weeks of the 
present year the purchases amounted to 209 bales, against 92 
bales for the same period of last year. In Northern Nigeria 
the purchases for 1912 were 2,627 bales, as compared with 
about 600 bales for 1911. 

NYASALAND. Reference was made to the visit of Sir 
William Manning, the late Governor, and the opinion was 
expressed that as a result of this interview it would be possible 
to solve many of the difficulties which were at present encoun 
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tered in connexion with the transport, labour and other 

problems. Sir William Manning was convinced that cotton- 
growing had now been firmly established in Nyasaland, and 
the industry would develop from year to year, more espe- 
cially when the proposed railway extension had been com- 
pleted. It was reported that the export of cotton from 
Nyasaland for the year ending September 30, amounted to 
1,230,630 tb. valued in Nyasaland at £30,765, which shows 
an increased value of £14,894 over the previons year. 

UGANDA. The reports as to the crop in Uganda continue 

satisfactory, and the cotton which is coming forward is 

commanding a ready sale at satisfactory prices, although 
there is a good deal of competition in cotten-buying and the 
buying prices have been raised to a level which leaves very 
little margin of profit. 

The account closes with a financial statement 
showing that on February 6, the balance to be raised 
te complete the authorised capital of the Association, 
namely £500,000, was £18,933. On November 7, 

1912, it was £22,860 and on October 1, 1912, £23,339, 

THE WEST INDIAN COTTON-GROWING 

SEASON, 1911-12. 

In consequence of an error in the figures sent from 
Antigua, it is necessary to reproduce in corrected form, the 
following table of West Indian cotton statistics, which 
appeared in the Agricultural News, Vol. XII, p. 22. 

WEST INDIAN COTTON EXPORTS, QUARTER ENDED SEPTEM- 

BER 30 1912 

Origin. No. of bales. Weight, lb. Estimated value. 
£ s. d. 

Antigua 614 13,281 830 = 1 3 
Barbados 79 37,428 G2°339 5 0 
Grenada 5 631 28 14 6 
Montserrat 1 272 22. US 4 
St. Kitts 35 12,195 162: 3 9 
Nevis 24 6,025 Si wal 3 
Anguilla 10 2,000 i125 0 0 
St. Vincent 14 3,977 ol4 16 11 
Trinidad & Tobago 6 1,294 194 0 0 
Virgin Islands None. 
Jamaica 57 20,175 tooo, 2 6 

Total 2903 97278 “MEGS 1 "8 6 

WEST INDIAN COTTON EXPORTS, OCTOBER 1, 1911, 

TO SEPTEMBER 30, 1912. 

Origin. No. of bales. Weight, bb. Estimated value. 
gg 8. d. 

Antigua 800 177,472 11,865 11 4 
Barbados 927 455,689 26,112 5 4 
Grenada 1,269 380,264 Mog 3. 10 

- Montserrat 947 344,753 22,975 10 it 
St. Kitts 782 332,168 (21,251 19 7 
Nevis 513 165,329 10,643 12 3 
Anguilla 460 97,142 6,269 11 10% 
St. Vincent 1,532 533,938 40514 5 4 
Trinidad & Tobago 45 12,263 1017 O 0 
Virgin Islands 233 51,677 9,037, °5 0 
Jamaica i13 38,529 2,871 14 2 

Total 7,6212 2,589,224 161,250 5 3 

RECENT PUBLICATIONS ON THE 

FERTILITY OF THE SOIL. 

Dr. Russell has lately been writing on this subject in 
Nature (December 26, 1912) and has presented a broad 
review of the more striking discoveries that have recently 
been made in different parts of the world. Reference is 
made first of all to investigations of the hypothesis that 
increased fertility of agricultural land in established countries 
through the use of commercial fertilizers and green manuring 
is effected at the expense of virgin lands. An inquiry has 
been instituted by Coventry, in India, to see if there is any 
evidence of a progressive decline of fertility there. It has 
been found that the average of productivity may have become 
lower, but this can be entirely explained by the fact that 
inferior land has been taken into cultivation because of an 
extension of agriculture, resulting from the high degree of 
prosperity that at present prevails. 

It cannot be disputed, however, that there is a con- 
tinuous transfer of phosphoric acid and potash from the soil 
to the great centres of population, and the impoverishment 
of virgin soils necessarily takes place. The productivity is 
however not affected until the lack of these particular 
nutrients becomes a limiting factor in crop production. This 
position has been reached in certain parts of the United 
States, and the recent work of Professor Wilson and his- 
colleagues at the Wisconsin Experiment Station has shown 
that continued cropping bas caused phosphate exhaustion 
that can be remedied by dressings of rock phosphate, which 
fortunately is readily obtainable. 

A very remarkable illustration of the other side of the 
question, namely the increased phosphorus supply to land 
near cities, is contained in a recent paper by Messrs. Hughes 
and Aladjem, published in The Agricultural Journal. of 

Egypt. These investigators, during the course of a soil 
survey, discovered that certain spots of land in the Delta 
were very much richer in phosphates than usual. Detailed 
examination revealed the fact that these remarkable areas. 
constituted the site of an ancient city where a considerable 
population had existed for a period of at least four thousand 
years before the Arab domination. ‘The city and its popu- 
lation have long vanished,’ writes Dr Russell, ‘but the 
concentration of phosphoric acid in the soil remains an 
indelible record of the past.’ 

In considering the transference of nitrogen compounds, 

it has to be borne in mind that this takes place in the form 
of a perpetual cycle in which the air takes an important part, 
and the chemical changes are mainly of a biological nature. 
The increase of soil nitrogen can be obtained in other ways 
than by the direct application of nitrogen compounds. 
Quite recently, the Department of Agriculture for the Leeward 
Islands has published results showing that the addition of 
molasses tends to increase the activity of nitrogen-fixing 
organisms like Azotobacter and Clostridium, and in sugar- 
producing countries this indirect method of manuring may 
possibly develop into a matter of economic importance. There 
is also the recent work on the effect of flowers of sulphur, and 

of carbonates of calcium and magnesium upon the nitrogen 
transformations in the soil, which has lately received 
attention in the Agricultural News. 

One of the latest developments in the science of soik 
fertility is the work of R. O. E. Davis, in America, on the 

existence and functions of colloids in the soil. These sub- 
stances cover the soil particles and exert a very considerable 
influence upon the physical properties of the soil. 
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NOTES AND COMMENTS. 

‘Contents of Present Issue. 

The leading article in this number continues, in 
an illustrative way, the consideration of water in 
relation to the life of animals and green plants. Part I 
of the article appeared in the last issue but one of the 
Agricultural News. 

Interesting facts concerning West Indian varieties 
of sugar-cane abroad, are given on page 67. 

On page 68, appears an article dealing, in a con- 
crete manner, with the importance of scientific names. 

The recent work entitled Problems of the Antilles, 
‘by Norman Lamont, is reviewed on page 69. 

Under the heading Insect Notes, on page 74, an 
account is given of the work of the Entomological 
Research Committee, now to be known as the Imperial 
Bureau of Entomology. 

The subject of Wattle Bark is continued from the 
last issue of the Agricultural News, on page 75. Ib 
is intended to publish a third and last article on the 
subject in the next number of this journal. 

The Fungus Notes, which will be found on page 
78, describe recent work, chiefly in Hawaii, on entomo- 
genous fungi. 
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A University in the Tropics. 

This subject, which was dealt with editorially in 
the last issue of the Agricultural News as the out- 
come of a recent leadiny article in The Times, receives 
further sympathetic consideratiun in an article in 
Nuture of Jannary 30, 1915. The various suggest- 
ions, already indicated in connexion with the proposed 
scheme, are given unqualified support in this article, 
and in conclusion it is stated: ‘It would seem 
clear that the site for the institution must be 
sought in the Antilles. Nowhere among these islands 
do we find all the requisite conditions so fully met as 
in the easily accessible and beautiful island of Trinidad’ 

The matter has received still further attention in 
the form of a letter by Colonel Arnold to The Times of 
February 3,1915. In this it is pointed out that one of 
the crying needs of the Tropics is for a central institu- 
tion situated there, of which the object is not only to 
teach practical agricultural workers and experts, but 
also to collect and collate scientific results, thus pro- 
viding reliable information of wide application in 
tropical agricultural practice. 

> 

Oil from the Mexican Poppy. 

The Mexican poppy (Argemone mexicana) is well 
known in the West Indies as a noxious weed of culti- 
vated land in dry districts. It is indigenous, as its 
name implies, to Central America, but has become 
naturalized in nearly every part of the Tropics. In 
India, oil is extracted from the seeds of this plant, and 
the properties of the oil are described in the Agricul- 
tural Ledger, 1911-12—No. 5. 

By ordinary pressure the seed yields 25 to 30 per 
cent. of orange-coloured oil—a quantity equal to that 
obtained from rape seed. Its specific gravity at 
155°C. is 09247, and its saponification value is 1903. 
The oil gives, with nitric acid, an orange-red colour, 
It dries to a hard jelly, gaining during the process 
8 per cent. in weight—an amount which corresponds 
with that absorbed by poppy seed oil. 

In India, the oil is used for burning in lamps, and 
is employed by painters as a drying oil, and for giving 
a shining appearance to wood. ‘The seeds and oil are 
acrid and purgative. It is probable that the acridity 
will prevent the attacks of white ants and borers. The 
oil readily saponifies and gives a hard soap with soda. 

In view of the high price of linseed oil, it might 
prove profitable to extract this oil in the West Indies, 
for purposes of consumption in the local industries. 

In connexion with this plant it is interesting to 
note further that the farmers in New South Wales 
have endeavoured to get the Mexican poppy removed 
from the official list of noxious weeds, since they regard 
it as good fodder for stock (Tropical Agriculturist, 
Vol. XXXIV, p. 428); whilst another reference (Agri- 

cultural Ledger, 1905, No. 3) makes the interesting 
statement that the plant is a common weed of nitre- 
bearing land, and that an American investigator has 
found potassium nitrate normally present in the ash 
in notable quantity 
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International Organization of Agricultural 

Meteorology. 

Important work has been done, in the course of 
a few sittings, by the Commission nominated by the 
International Meterological Committee, to consider the 
development of an extensive scheme whereby system- 
atic observations of atmospheric phenomena may be 
nstituted in different countries in a co-operative 
way, for the direct benefit of agriculturists in 
general. It is stated in the Bulletin of the 
Bureaw of Agricultural Intelligence and of Plant 
Diseases, for December 1912, that the Committee 
attached the greatest importance to the regular publi- 
-eation of statistics, and to their thorough distribution 
among rural populations by means of special distinct 
centres. It is suggested, too, that the price of these 
publications should be kept as low as possible. To 
ensure the proper utilization of the information, it is 
suggested that these publications should be used for 
educational purposes in schools and colleges. 

“Variability 

Cuttings. 

in the Quality of Seeds and 

The relatively large number of crops that are pro- 
pagated by the use of cuttings and by other vegetative 
means, is acharacteristic feature of tropical agriculture. 
Another notable feature is the relatively large size of 
the seeds of those plants which are reproduced sexually, 
as well as the fact that generally this seed is sown in 
nursery beds previous to planting out the seedlings in 
the field or orchard. ‘There are one or two exceptions, 
for instance, cotton, maize and sometimes rice are sown 
in the field direct; but, in a general way, it may be 
stated that the reproduction and establishment of 
economic plants, together with methods of ‘seed’ supply 
receive greater personal supervision in the tropics than 
do these matters in other parts of the world. 

In commenting on several interesting points 
drought out in an article on Seed Analyses, in a recent 
number of the Journal of the Board of Agriculture, 
it is necessary to take into consideration these general 
“features of tropical plant reproduction. 

It is pointed out in the article referred to, 
that seeds—a better term under tropical conditions 
would be ‘planting material’—are by far the most 
variable things the agriculturist has to purchase or 
produce: weight for weight they are the most costly, 
and finally the entire success or failure of a crop (and 
even of succeeding crops) may be wholly determined by 
the kind or condition of the material planted. 

Variability in quality shows itself mainly in the 
degree of purity and germination capacity. For 
reasons already indicated, degree of purity cannot vary 
to a large extent in tropical planting material unless 
the intermixture of different strains, or infection with 
disease, be included under this heading. On the other 
hand, germination capacity varies very much, the chief 
causes being maturity of ‘seed’ at time of collection, 
climatic conditions and exposure during the flowering 

period, age of ‘seed’, and lastly, mechanical injury 
caused by careless handling, or by insect pests in the 
field or during storage. 

Age is perhaps the most important cause, in the 
Tropics, of variation in germination capacity. Planting 
material in the Tropics is typically succulent: the 
long- distanced and necessarily slow, distribution under 
warm conditions reduces germination capacity mainly 
through the loss of moisture, and unless special packing 
is resorted to, and unless the matters attendant on this 
distribution be dealt with promptly and with care, 
there must always be variability in the germination 
capacity of the transported material. 

i eo 

Citrus Exports from South Africa, in 1912. 

The large amount of organized attention which 
the South African citrus industry receives, is made 
evident in an article on the above subject, which 
appears in the Agricultural Journal of the Union of 
South Africa, for December 1912. j 

In this it is stated that during May to September, 
nearly 25,000 boxes of fruit, consisting principally of 
oranges, were exported from South Africa for the London 
market, this being an increase over the exports for the 
previous years. Reports on the condition of the fruit 
on its arrival in England were received regularly 
from the Trades Commissioner in London, and from 
many of the leading fruit merchants of Covent 
Garden. Their reports, on the whole, were not of 
a satisfactory nature: sometimes the oranges were nob 
sweet enough and had apparently been packed too 
green; often there was a considerable amount of scale 
on the fruit, and frequently the fruits were badly 
sized. In several boxes of navel oranges, the fruit had 
even been damaged by the packers. 

The importance of standard boxes is strongly 
emphasized. The proper size is 26 inches by 12! inches 
by 123 inches, outside. The Government Fruit 
Inspectors at the ports will not pass any but boxes 
made in accordance with the regulation size, so that 
should any odd sizes be offered for shipment they can 
only go forward in the ordinary hold and not in the 
cool chambers provided by the steamship company for 
inspected fruit. Shippers of extra selected oranges, 
however, have been catered for in future by the quoting 
of a special single-layer box. In connexion with 
packing, considerable dissatisfaction has been created 
on the market through the employment of ‘wood-wool’ 
for purposes of protecting the fruit. 

To show in a concrete manner the value of good 
packing, it may be stated that careful shippers have 
been getting 17s. 6d. per box, whilst the careless ones 
obtained only 3s. 6d. to 6s. Gd. per box. 

It is further pointed out in the same article that 
although these adverse reports may not prove, in all 
cases, pleasant reading, they should nevertheless be 
accepted in the proper spirit, and made to serve as 
a foundation on which to base a general all-round 
improvement. The same principle applies to similar 
attairs in the West Indies, 
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INSECT NOTES. 

THE ENTOMOLOGICAL RESEARCH 

COMMITTEE. 

A brief account of the Entomological Nesearch Com- 
mittee was presented in the Agricultural News for 
March 18, 1911 (Vol. X, p. 90), where mention was made 
of the first objects of establishing this Committee, and of 
some of the results which had then been attained. 

That account was written about two years after the 
Entomological Research Committee had been established; 
and now that another period of similar length has passed, it 
should be of interest to review again the progress that has 
been made, and to consider the outlook for the future. 

Up to the present time the main objects and efforts of 
the Committee have been the increase of accurate knowledge 
in regard to those insects, mites and ticks which cause or 
disseminate any of the diseases of man or domestic animals, 
and it seems likely that this line of work will continue to 
absorb its principal energies for years to come. The problems 
in this connexion which present themselves for solution in 
Tropical Africa are those for the study of which the Ento- 
mological Research Committee was founded, and they are of 
course the ones to which the larger part of its attention has 
been given. The Committee has not, however, neglected the 
needs of agriculture in Africa nor the needs of both health 
conditions and agricultural pursuits in other parts of the 
Empire; this will be revealed by a glance at the tables of 
contents of the Bulletin issued quarterly by the Committee, 
where will be seen titles of papers relating to agricultural 
entomology in both Africa and the West Indies, and to 
insects and diseases in the West Indies, as well as in those 
districts of Africa where European travellers and settlers 
have suffered so greatly from insect borne disease. 

The Entomological Research Committee consists of twenty- 
four men of science interested in entomology and disease, 
with the Earl of Cromer as chairman. In common with the 
other members of the Committee, Lord Cromer has shown the 
greatest interest in the accomplishment of those objects for 
which the Committee was established. 

Tn referring to the work of the Committee, Mr. Harcourt, 
Secretary of State for the Colonies, compares the death-rate 
among European officers in the West African Colonies in 
1896 with thit of more recent years. In 1896 this was 
96 per thousand; in 1904, 28 per thousand, and in 1911, 14 
per thousand. 

At first the Research Committee depended upon the 
voluntary collections which were sent in from medical officers 
and others for the specimens on whicli their investigations 
were based. Later, they loyed two travelling entomolo- 
gists who have made entomological surveys of a large por- 
tion of Tropical Africa during the past two years, adding, by. 
means of collections and notes, most valuable information 
regarding this country to the knowledge that existed prev- 
iously. There have also been appointed recently several 
entomologists, who hold Government positions within the 
African tropics. These officers communicate with the Com- 
mittee and benefit by being able to get specimens promptly 
identified, and by being in touch with a central organization 
where specialists have access to extensive collections and 
literature. 

In the matter of entomological education also the Com- 
mittee has been active. Three Carnegie scholarships have 
been assigned to entomologists for the purpose of enabling 
them to study methods of entomological research in America, 
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and the application of entomological knowledge to practi- 
cal affairs in that country. One of these was Mr. G. E. 
Bodkin, B.A., Economie Biologist, Department of Science and 
Agriculture, British Guiana, who has recently returned from 
a six-months tour of study, during which he visited those 
parts of the United States where large projects in entomology 
are being carried out; he also visited the.Experiment Sta- 
tion at Porto Rico. 

In an article which appeared in the Zimes Weekly 
Edition for January 3, was given a general account of the 
Entomological Research Committee. This article refers to 
the fact that the central bureau organized in England by the 
Committee has been housed by the hospitality of the 
authorities of the British Museum, South Kensington. The 
collections received during the first three years of work from 
some fifty collectors in ‘lropical Africa, and many in other 
parts of the world, amounted to 200,000 insects of which 
nearly 60,008 were actual or potential disease carriers. 
Nearly all the latter were identified and their distribution 
carefully studied. Many sets of these blood-sucking insects. 
have been presented for purposes of instruction to over 
twenty public institutions both at home and abroad. The 
types of new species, and all insects of a non-economic kind. 
have been handed over from time to time to the national 
collections in the British Museum. 

Quite lately the Committee has assumed the title of 
Imperial Bureau ef Entomology, and will serve the 
entomological needs of the whole of the British Empire, in 
a manner similar to that in which the Bureau of Entomology 
at Washington, serves those of the United States. The out- 
standing features of the enlarged organization as now con- 
templated include the following:— = 

(1) The organization of a system for the prompt 
identification of all injurious insects sent in by officers- 
attached to Departments of Agriculture or Public Health in 
the British Empire. 

(2) The publication of a monthly periodical which 
will give a brief summary of all the current. literature, both. 
British and foreign, dealing with noxious insects whether 
agricultural pests or disease carriers. 

(3) The compilation of a card index to the literature, 
past and present, so that any oflicial or student requiring 
information with regard to any particular pest, may be- 
promptly supplied with all the knowledge that is available- 
on the subject. 

The development of the wider scheme in connexion with, 
the Committee is of particular interest to the West Indies. 
It will be remembered that at the West Indian Agricultural 
Conference held at Trinidad in January 1912, Mr. Guy A. K, 
Marshall, Scientific Secretary to the Research Committee, 
who was one of the delegates at the Conference, explained 
the functions of the Committee and showed how it was- 
proposed to develop and expand the work. He stated that 
the self-governing Dominions and Colonies and certain, 
Crown Colonies not originally included in the scheme were- 
interested, and he enquired whether the West Indian 
Colonies would join in the movement and contribute to its 
support a sum sufficient to cover the cost of the extra work 
likely to be necessary on their behalf. This arrangement 
has now been made by the several West Indian Colonies. 

The Committee proposes to issue the monthly publica- 
tion referred to above, and it is hoped that Government 
Entomologists in all parts of the British Empire will submit 
brief reports at short intervals indicating the main features. 
of current work. 

It will thus be seen that the Entomological Research, 
Committee has maintained a steady and satisfactory growth, 



Vor. XII. No. 283. THE 
eee eee 8 ee SS SSS a a 

and that it promises even more for the future than has been 
accomplished in the past. Its increased facilities for work 
and the inclusion of the West Indies within the scope of its 
activities give an added interest in its future development 
to all who live and work in this part-of the world; whilst its 
past record in connexion with the improved knowledge, which 
has done so much to make certain parts of Tropical Africa 
habitable to Europeans, indicates that it is deserving of all 
the credit and recognition which it is at present receiving. 

WATTLE BARK. 
Il. 

The last issue of the Agricultwral_ News contained the 
“first of three articles on Wattle Bark that it is intended to 
publish. The subject is now continued as follows. 

CULTIVATION. It is stated (Agric. Journ. Union of 
South Africa, IV, 5, 667) that the black wattle needs 
a well-chosen site and careful cultivation, together with 
a good rainfall and a loose, deep soil. In another instance 
(Agric. Journ. Cape of Good Hope, XXV, 3, 277) it is shown 
by experiment that the plant will grow in soils that are 
deficient in plantfood, provided that they are moist and open. 

Whether the plants are raised from seed and then 
transplanted, or sown im situ (mixed with a quantity of sand, 
as they are small), according to Bull. Imp. Inst, VI, 158, 
the trees should eventually stand 6 feet apart in rows 12 feet 
from one another. The same authority states that two rows 
of maize are frequently grown between each two rows of 
the plants, to afford a return while they are maturing. The 
black wattle is described as growing quickly, attaining 
a height of 25 to 30 feet in four years, ‘The foliage is 
luxuriant and affords excellent shade for animals or for low- 
-growing crops. Practically no attention is given to the trees 
themselves, for if they have been properly distributed, 
pruning is unnecessary and several crops of wattles may be 
taken off the same soil without rendering it unsuitable for 
their further cultivation. As the wattles are leguminous 
plants they actually enrich the soil in nitrogen. Fire is one 
of the chief enemies of the wattle grower, and fire ‘breaks’ 
are often made, where the plantations are in prairie land, by 
ploughing broad strips around them. 

STRIPPING AND PREPARATION OF BARK. ‘The authority 
just quoted states that the trees reach their prime in about 
ten years after they are sown, though trees are often 
considered to be fit for stripping when they are seven, or even 
five years old. The rate of growth is dependent upon the 
soil and locality, as well as on individual variations in the 
seed. For stripping, a cut is first made either 3 or 4 feet 
-above the ground, or as near to the roots as possible. Inthe 
first case the bark is pulled off downwards, and thus includes 
much of the covering of the upper roots which is often the 
richest in tannin; in the second case, the bark is stripped 
upwards, as far as the bases of the lower branches. Successive 
-sheets are removed, until the trunk is quite bare; then the 
>tree is felled, in order to enable the bark to be stripped from 
the parts between the branches. A stripping machine has 
been invented, which is claimed to be successful. 

The bark is dried by hanging the long strips over poles, 
in drying sheds; the process usually takes several weeks. 
Artificial heat is sometimes employed for the purpose, but 
requires care, or tannin is lost. The dry bark is usually cut 
in a mill into pieees about 2 inches long and 1 inch wide, 
and exported in sacks. 
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After the plantation is cleared, seedlings usually spring 
up and have to bs thinned out to the right proportion. ‘There 
is generally no need, therefore, for replanting. 

It should be mentioned that the fear of possible over-pro- 
duction of the bark, and the consequent fall in prices, have 

led wattle growers in Natal to enquire into the feasibility of 
exporting the extract instead of the bark. In one of the 
publications (Vatal Agric. Journ., XI, 5, 595) dealing with 
the subject, the opinions of the principal handlers of the 
bark from Natal are given, in connexion with the matter. 
It may be said shortly that these were adverse to the pro- 
posal to extract and ship tannic acid from the bark, mainly 
for the following reasons: (1) the comparatively high tannin 
content of the bark, in relation to that of the extract 

reduces greatly any possible saving on freight; (2) the 
extract is not suitable for the kind of tanning employed, 
which is done in pits with the bark itself; (3) Germany, one 
of the largest customers, puts a duty. on solid exteicts, bub 
not on barks used for tanning; (4) the idea of over-produc- 
tion is erroneous: a much larger output would put much of 
the bark in the place of quebracho wood, which cannot bear 
any lowering of prices. Further information (in Pull. Inp. 
Inst., VI, 2, 170) refers to the manufacture of a fluid 
extract from the branch-bark, and experiments for making 
it from the leaves, in Australia, and to the possible employ- 
ment of central extract factories. 

YIELD OF TANNIN. The issue of the Dulletin of the 
Inwerial Institute mentioned above gives a table compiled 
from results (in Jowrn. Soc. Chen. Ind., 1902, 21, 159) which 
show, among others, that golden wattle ‘No 1, special’ and 
golden wattle ‘No. 2, ordinary’, from South Australia, con- 
tained respectively 49°5 and 40'2 per cent. of tannin; while 
black wattle from an unknown source gave 38'3 per cent, 
In Agric. Journ. Union of South Africa, IV, 5,667, the 
black and green wattles are stated to contain about the same 
percentage of tannin, but the former is considered to give the 
greater yield of bark peracre. As regards comparison of tha 
black and golden wattles, it may be said that, whilst the 
latter is richer in tannin, the former is hardier and, again, 
more productive of bark. Ina general way, relating to the 
subject of the tannin content of different wattles, attention 
is drawn to a useful article ia Bull. Bur. Agric. Intell., 1911, 
2, 340. 

In the Natal Agric. Jowrn., XI, 5, 603, the question is 
considered as to the profitableness of barking trees before 
they are six to ten years old. The results of analyses con- 
ducted on material from trees two and three years old show 
that no great modification of the present system can be 
recommended. In Bull. Imp. Inst, VI, 2, 160, it was stated 
that investigations were to be made to see if the season of 
stripping influences the tannin content. 

The third, and last, of this series of articles on wattle 
bark will appear in the next issue of the Agricultural News, 

Lecturing on ‘The Moon’ at Queen’s College, Londen, 
Professor KR. A. Gregory said investigations had shown that 
air tides were produced by the moon, but they only caused 
a difference of one-fiftieth of an inch in the height of tha 
mercury in a barometer, and were of no value in practical 
weather-forecasting. Systematie inquiries had failed to 
reveal any useful rule connecting the moon with the weather, 
(The Tropical Agriculturist December 1912, from the 
Daily Mail.) 
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Accompanying the Trinidad and Tobago Colonial Report 
for 1911-12 is a useful map of the Colony showing roads, 
railways, coast steamer routes, water-supplies and the 
different crop districts. 

It is stated in the Jownal of the Royal Society of Arts, 
for January 24, 1913, that the price charged in Italy for 
irrigation by the Canal Cavour during the summer, was at 
the rate of £92 per Italian modu/o (that is a discharge of 
22 gallons per second). 

A statement made in the Jowrnal of the New Zealand 
Department of Agriculture shows, that in Brazil, for over 
twenty years, the inhabitants have made banana flour and 
}anana cloth; whilst the lace made from the fibre of the banana 
tree (from which the clothis also made) is sold locally for 6d. 
a foot. 

It is reported in 7he Board of Trade Journal, for January 
23, 1913 that during the week ended January 16, 1913, there 
were imported into the United Kingdom, 75,136 bales of 
cotton, including 162 bales of British West Indian, 23 bales 
of British West African and 1,092 bales of british East 
African. 

During the fiscal year 1912, the Bureau of Soils, United 
States Department of Agriculture, performed 454 square miles 
of detailed soil survey work in Louisiana bringing the total 
survey work done by the Bureau in the State to 9,210 
square miles. (From the Modern Sugar Planter, Jan- 
nary 25, 1913.) 

The year 1911 proved to be unique in the annals 
of the Siam rice trade, both on account of the paucity of the 
crop and the unprecedented fluctuation in prices. For the 
first time for many years, rice had to be imported into Siam 
from Rangoon. (From Diplomatic and Consular Reports, 
No, 5034 Annual Series.) 

In the Monthly Bulletin of the Bureau of Economic and 
Social Intelligence for November i912, it is stated that 
Canada possesses what is probably a more complex system 
for the inspection, grading and sale of grain than any other 
country. By this system, the law establishes certain stand- 
ards in accordance with which the grain is bought and sold 
from the time it leaves the farmer’s waggon until it reaches 
its destination 

According to the Planters’ Chronicle for December 28, 
1912, a demonstration, in London, of cookery by sound, has 
revolutionized the ordinary method of roasting coffee. The 
idea is that by turning the handle of the new machine at> 
a certain speed the beans are thrown into the air; the heat 
passes through, causing the emission of certain sounds at 
different stages, and the coffee is quickly roasted in 
suspension, 

A copy of the Dominica rainfall returns, 1912, shows 
that the mean precipitation for thirty four stations for the 
year was 98°94 inches. Of these stations, twelve, situated 

on the leeward coast, show a mean return of 65°75 inches: 
six La Soye coast stations, 79°19 inches; three windward coast 
stations 95:94 inches, whilst the mean return for thirteen. 
inland stations was 13571 inches. The lowest precipitation, 
38°17 inches, occurred at Batalie; the highest return was 
200°01 inches of rain which fell at Gleau Manioc 

A notice in the United Himpire, for January 1913, 
refers to Prinsen Geerligs’s new book on the World’s Cane 
Sugar Industry as being in every respect an admirable 
treatise which will not only be particularly useful to all who 
are practically engaged in the cane sugar industry, but will 
also be of special interest to the general reader who wishes to 
learn something of an industry that has been the victim of 
more ups and downs than any other. A Jarge section is 
devoted to the West Indian islands, The work will shortly 
be reviewed in the Agricultural News. 

The foilowing conclusions are given in the Experiment 
Station Record for September 1912, in connexion with recent 
work on nitrogen assimilation, under sterile conditions of 
plants, from nitrates, ammonium salts, and asparagin: ‘In 
the plant tissues the nitrates are reduced to ammonia during 
the oxidation of carbohydrates. The ammonia so produced 
takes on the forms of various amide compounds, in some parts, 
of asparagin; whilst ammonium salts absorbed from outside 
pass over in large part into asparagin. Asparagin is absorbed 
by the plant and appeared to be a good source of nitrogen.” 

In the Bulletin of Agricultural Statistics for December 

1912, it is stated that in the recent Egyptian cotton crop 
the first picking was abnormally large, especially in Lower 
Egypt, and that subsequent pickings have not yielded as 
well as was at one time expected. ‘The attacks of the bol? 
worm have been severe in some districts, but have not 
materially affected the yield. As was anticipated the third 
picking was not satisfactory, and the total yield. particularly 
in Lower Egypt, will be less than was predicted some time 
ago, (See also Agricultural Vews, January 18, p. 28.) 

An abstract appears in the Muxperiment Station Record 

for September 1912 (Vol. XXVII, p. 324) of a paper des- 
cribing an investigation in which rape plants were grown in 
sterile sand practically free from potash, some of the plants 
receiving no potash, while in other cases a 2 per cent. solution 
of potassium sulphate was painted on the leaves from time 
to time, but no potash was given for the roots. A a result 
practically no growth was made by the plants in sterile sand 
which remained untreated; whilst the others, receiving the 
potash through the leaves, made normal growth and came te - 
maturity. 
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STUDENTS’ CORNER will allow of, what the cost per acre is for some particular one 
' 

MARCH. 

First Prriop. 

Seasonal Notes. 

The cotton crop will now soon be over and the 
bushes will have to be buried under or burnt. ‘Ratooning’ 
is not to be recommended. How long will the land lie 
fallow before being replanted! In the meanwhile the 
selection of seed should receive attention. It would be 
worth while to observe the occurrence of any five-loc bolis in 
the field and to collect seed from such bolls with a view to 
planting at least some of it, if found, in a small plot immedi- 
ately. Seed which is saved in the ordinary way from this 
year’s crop must be stored in places free from “damp and 
disease. Seed which is obtained for planting purposes, from 

‘ other estates should be disinfected, unless there is good 
reason to believe that it has been carefully selected from 
healthy plants. 

In places where the grafting of cacao is going on, great 
care is required in keeping the pots well watered. The dry 
season is the time to undertake the annual sanitation 
of the cacao orchards. All dead wood should be removed. 
Wounds should be treated by painting over first with 
Bordeaux mixture followed by tar or some other anti- 
septic. How would you deal with diseased pods and other 
infectious material removed from the trees? 

In those districts where onions are grown, the harvesting 
will soon be over. Now is the time to get practical experience 
in curing and packing for market. State the reason why 
onions cannot as a rule, be stored for any length of time, in 
the West Indies. What precautions should be taken in the 
drying of the bulbs! 

The substance tannin was referred to in the questions to 
these notes in the last issue of the Agricultural ‘News, and 
the student will have obtained good practical knowledge on the 
subject by reading the articles dealing with wattle bark and the 
artificial ripening of bitter fruits, published in the same num- 
ber. The economic importance of utilizing locally occurring 
substances for manurial purposes has frequently been dealt 
with in this journal, and in the last issue a good lesson is 
contained in the account of the manurial practices that are 
followed in Southern India. The matter is dealt with, in 
a wider sense, in the article entitled Recent Publications on 
Soil Fertility in this or the succeeding number of this 
journal. 

Questions for Candidates. 

PRELIMINARY QUESTIONS, 

(1) Write a short description of a new method of 
mechanical analysis of the soil. 

(2) Give an account of any cases where the application 
of chemical substances to the leaves of plants is likely to 
produce a beneficial effect. 

INTERMEDIATE QUESTIONS, 

(1) What are the more important characters of a seed- 
ling cane? i 

(2) Has tapping any effect upon the composition of 
tubber! 

FINAL QUESTIONS. 

(1) What are the chief leguminous crops grown in your 
district as green dressings! Discuss, as well as the matter 

its cultivation. 
(2) Write a short account of either (a) sugar and cotton 

prices, or (b) lime-juice and cacao prices, during 1912-13. 

SILK PRODUCTION -IN FRANCE. 

An abstract in the Bulletin of the Bureau of Agricultural 
Intelligence and of Plant Diseases for October 1912 deals 
with methods that are suggested for putting an end to the de- 
cline that is taking place slowly in silk production in France. 
It commences with a table which shows that the number 
of breeders of silkworms and the-number of fresh cocoons 
produced annually in that country have decreased from 
200,538 and 21,716,455 tb. in 1872 to averages of 120,732 
and 16,342,572 Ib. for the years 1906-10, At the same 
time the yield of cocoons per ounce of eggs has almost 
doubled, since 1852. The prices have in the meanwhile 
decreased very little, in spite of the competition of the 
Far East. 

A study of the statistics demonstrates that the lessened 
production has been caused by a cessation of silkworm- 
breeding on a large scale, as far as the years preceding 1890 
are concerned; since that time the number of small breeders 
has decreased. Since 1900, breeders have generally dimin- 
ished their output. The abandonment of the industry on 
the large scale cannot be attributed to fall in prices, since 
these have remained almost at the same level, as has been 
said; nor to the increased cost of labour, for this has been 
more than made up by the higher yields. The true cause 
seems to be found in the opinion, gradually adopted, that 
the conduct of the industry on a large scale was doomed to 
failure, and in the present justifiable attention, that is being 
given to vine-growing. 

It is thought that the idea concerning the unsuccessful 
nature of large silkworm establishments has no foundation in 
fact, and it is claimed further that the opinion is contradicted 
by experience. To increase the chances of the success of these, 
the number of attendants should be greater, and a profit-shar- 
ing scheme should be adopted, of the kind followed by many 
large owners in Italy and by all those who produce silkworm 
eggs in that country and in France. 

Attention is paid in the paper to the disastrous results 
that are likely to follow the want of diversification of 
agricultural industry entailed in cultivation almost restricted 
to one crop, like the vine, and it is suggested that 
these should be brought forward with emphasis, as a means 
of resuscitating silkworm-rearing on the large scale. At 
the same time, the small breeder should be helped to obtain 
results that will make the industry more popular, and this 
may be done, it is thought, by proper instruction in silk- 
worm-rearing; this should be given in the schools, as well as 
by means of stationary or travelling demonstration silkworm 
nurseries and experiment plots for mulberry cultivation. 

The paper concludes with other, more special sugges- 
tions, including the creation of a central service of sericulture, 
or at least an inspectorate authorized to adopt means to 
encourage the industry, especially as a concomitant with 
vine-growing. 

A consignment of a new fruit has been received at 
Covent Garden, It is called Jamra, and both in shape and 
size is like an ordinary pear, but is blood red in colour. 
Specimens were sold yesterday at one guinea each. (Zhe 
Times, November 12.) 
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FUNGUS NOTES. 

MISCELLANEOUS ENTOMOGENOUS 

FUNGI. 

In the Kew Bulletin, No. 8, 1912, p. 358 appears an 
account by Massee of a new species of Isaria, found by 
Mr. W. H. Patterson, on the Gold Coast, as a parasite of the 
green plant bug (.Vezara viridula). This new species has been 
named /, Pattersoni. In the paragraph following the techni- 
cal description, Massee writes as follows: ‘As a rule the 
insect is completely covered with a downy or minutely velvety 
nap, from which spring numerous, more or less erect, 
variously divided branches, bearing the very minute conidia 
at their fimbriate tips. The interior of the scale (i.e. of the 
green plant bug) is completely filled with a white stroma 
formed of densely compacted hyphae. From analogy, this 
fungus must be considered as the conidial condition of 
a species of Cordyceps.’ 

In October 1912, specimens of the same insect were 
forwarded from Grenada by Mr. Auchinleck, Superin- 
tendent of Agriculture, and these were parasitized by 
a whitish fungus. Pure cultures of this organism were 
obtained on nutrient agar plates, and on cylinders of steamed 
Sweet potato on which it grows with considerable vigour. 
At the same timea cultureina tube of nutrient agar was sent 
to the Royal Botanic Gardens, Kew, and there identified by 
Wakefield as being the same fungus as that found on the 
Gold Coast, namely Jsaria Pattersonii. Pure cultures on 
steamed sweet potato cylinders have been sent to Grenada 
for the purpose of conducting inoculation experiments, and 
if these are successful, it is hoped that some use may be 
made of it on a large scale in controlling the green plant 
bug, as this was reported to be doing serious injury to 
certain crops in the island during the exceptionally dry 
season experienced last year. In this connexion it is interest- 
ing to note that Mr. Sands, the Agricultural Superintendent, 
St. Vincent, reports the existence of a parasitic fungus on 
the green plant bug in the neighbourhood of the Experiment 
Station in that island, but the identity of this organism is 
not known, as no specimens have as yet been examined. 

Aschersonia turbinata, to which reference was made in 
the Agricultural News, Vol. XI, p. 270 is of fairly common 
occurrence on the soft green scale insects, especially the 
mango shield scale, and with it is sometimes found another 
species A. cubensis. Yet a third species, A. tahitensis has 
been reported from certain localities in the West Indies, 
among them from Jamaica. It is peculiar, however, that the 
species parasitic on white fly, two of which have been found 
so useful in Florida, do not appear to occur naturally in the 
West Indies, as none have yet been brought to the notice of 
this Department. Aschersonia aleyrodis is reported to occur 
on white fly in Cuba, but it was probably imported from 
Florida, where it is one of the two common species. 

Some interesting work on the fungus parasites of insects 
attacking the sugar-cane has recently been conducted by 
A. T. Speare in Hawaii, and an account of it is published in 
Bulletin No. 12 of the Pathological and Physiological Series 
of the Hawaiian Sugar Planters’ Association. Two new 
species of fungi are described as parasites of the pink mealy- 
bug (Pseudococeus calceclayiae) found commonly in the West 
Indies as well as in Hawaii on the nodes of sugar-cane when 
these are protected by old leaf sheaths. The first of these 
fungi is Hntomophthora pseudococe?, « species which, even 
when fruiting, is only with great difficulty distinguishable 
from the waxy covering of the insects unless the observer is 

acquainted with it. This fungus changes the characteristic 
pink colour of the healthy insects, toa chalky white appear- 
ance when the host is in the last stages of the disease. The 
body wall of the insect, usually quite flexible, is rendered so 
brittle that when it is touched with a pair of forceps 
a rupture occurs. Inoculation experiments showed clearly 
that the fungus is a true parasite, as might be expected from 
its systematic position. At times, this, with that about to be 
described, acts as a most efficient control of the mealy-bugs. 
Nothing is known of the existence of any fungus of this 
genus on the pink mealy-bug in the West Indies, though it 
is quite possible that it does occur, but has been overlooked, 
since it was only accidentally observed in Hawaii owing 
to its inconspictious habit. 

The second parasite on this insect is a species of Asper- 
gillus, thought by Speare to be so far undescribed and named 
by him 4, parasiticus. The spores of this fungus are bright 
green in colour and impart a bright-green mealy appearance 
to the bodies of the insects attacked. Inoculation experi- 
ments showed that it was a true parasite independent in its 
action of the Entomophthora, and that it was more virulent 
on the young than on the older insects. It is of considerable 
interest to note that an Aspergillus of much the same colour 
and appearance, possibly even identical, is of very common 
occurrence on the pink mealy-bug in the Lesser Antilles and 
has also been found in Porto Rico. No experiments have 
been conducted as yet to test the parasitism of the local 
species, but the work done in Hawaii renders it at least 
probable that the West Indian form is a parasite, in which 
case it must be regarded asa control on the insects capable of 
producing a fairly definite effect. 

A third entomogenous fungus recorded on sugar-cane 
insects from Hawaii, is the green Muscardine (Metarrhizium 
anisopliae) best known in the West Indies in connexion with 
the frog-hopper in Trinidad. It was found in Hawaii on the 
weevil borer (A/abdoenemis [Sphenophorus} obscura) and on 
the ‘Japanese beetle’ a hard back (Adoretus umbrosus); 
also more recently on a cane root-grub of the genus Anomala. 
As has been pointed out elsewhere, this fungus is of very 
wide geographical distribution, and occurs on a variety of 
insects. It does not seem to have been recently imported into 
Hawaii, but with the exception of Trinidad, has not been 
recorded naturally from the West Indian islands, Experiments 
have been planned to test its parasitism on two species of May 
bug, Lachnosterna patruelis in St. Kitts, and Lachnosterna Sp. 
in Antigua, found in the soil at the roots of canes and prob- 
ably the cause of a certain amount of damage to this crop, 
Experiments are also in progress in Porto Rico in connexion 
with another species of Lachnosterna known to be a pest of 
the sugar-cane. 

Speare’s paper concludes with a short note ona sterile 
species of Cordyceps found on the cane leaf hopper (Perkin- 
stella saccharicida). This was at one time quite abundant in 
wet regions in Hawaii, but now has become rare owing to the 
comparative scarcity of the host insect. 

In Colonial Reports—Annual, No, 741, it is stated that 
the export of oranges from the Bahamas during 1911-12 was 
only 15,400 valued at £20 as against 42,130 valued at £68 
in 1911. In 1907 the export was over a million and a half 
fruit valued at £3,000. This enormous decrease is said to 
be the result of the cessation of operations by the Canadian 
Company. The cultivation of Sea Island cotton, in the 
Bahamas, has, so’ far, not been satisfactory. Want of rain 
or rain at the wrong time, destructive pests, and the want 
of cheap ginning facilities have militated against success: 
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WEST INDIAN PRODUCTS. 

DRUGS AND SPICES IN THE LONDON 

MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 

Owing to the Christmas holidays which extended one 
week into the new year, the review of the drug markets for 
the month of January will actually cover a period of only 
three weeks, the first auction being held on January 9, 
when the markets showed very little animation—the 
continued unsettled state of the Balkan question being par- 
tially responsible—while on the other hand, it had been 
anticipated that the coming into operation, with the new 
year, of the National Insurance Act, there would be a very 
large increase in the demand for drugs, which up to the 
present time has not by any means been realized. The 
‘following notes refer to West Indian products. 

GINGER. 

At the first spice auction on the 8th, the market was 
very quiet, 145 bags of washed rough Cochin were offered and 
bought in at 35s. per ewt. 28s. being paid for a few packages 
of wormy, 80 bags of limed Japan were sold without reserve 
at 23s. per cwt. A week later there was a very small demand 
at nominal rates, the bulk offered being bought in. On the 
22nd some sales of washed Jamaica were made at from 58s. 
to 68s., common fetching 51s. At the last auction on the 
29th, all the offerings, which consisted of 110 bags of fair 
bright washed rough Cochin ginger, were bought in at 38s. 
per cwt. 

NUTMEGS, MACE, PIMENTO, AND ARROWROOT. 

At the first auction on the Sth of the month, nutmegs 
were represented by 167 packages of West Indian, all of 
which were sold at the following rates: 66’s, 64d., 69's to 
79’s 6d, to 7d., 81’s to 89’s 53d. to 6d, 94’s to 115’s 54d. 
to 6d., 106’s to 116’s 53d. to 6d, and 120’s to 135’s 53d. 
A week later, namely on the 15th, 229 packages of: West 
Indian nutmegs were brought forward and. disposed of 60’s 
to 65’s fetching 7d. to 7}d., 72’s to 112’s 53d. to 6d, 114’s 
to 140’s 53d. to 5d. On the 21st the offerings of West 
Indian were seven ‘barrels which were all sold at rates 
slightly varying from the above. Again on the 29th, 98 
packages of West Indian were offered and mostly sold. 
Mace has been in fair demand. On the 8th of the month 
some 26 packages of West Indian were brought forward, 
most of which found buyers, 2s, 4d. being paid for pale, 2s. 
to 2s. 3d, for ordinary to fair, and ls. 9d. to 1s. 1ld. for 
broken. A week later prices had advanced slightly, 42 
packages of West Indian being sold at 2s. to 2s. 6d. for pale, 
while broken had dropped to ls, 8d. to 1s. 9d. At the 
auction on the 22nd the only offerings were 80 packages of 
Eastern, none of which found buyers. Pimento has been 
in slow demand. At the auction on the 29th 118 bags were 
offered and bought in at 24d. per fb. Arrowroot has also 
been inactive; fifteen cases of Natal were offered at auction 
on the 21st and the whole bought in at 9d. per bb, 

SARSAPARILLA. 

At the first drug auction on the 9th of the month, 
sarsaparilla was represented by 4 bales of grey Jamaica, 
14 bales of native Jamaica, 10 of Mexican and 2 of Hondu- 
ras The whole of the grey Jamaica was disposed of, 1s. 10d. 
per tb. being paid for ordinary part roughish, none of the 
other kinds found buyers. On the 23rd the offerings were 

grey Jamaica 15 bales and native Jamaica 5. The whole 
of the first named sold, fair to good fetching 1s. 10d. to 2s. 
per tb. There were no buyers for the native Jamaica 

LIME JUICE, LIME OIL, KOLA AND TAMARINDS, 

In the matter of lime juice prices have recently 
advanced from 3d. to 4d. per gallon, good fetching from 1s. 2d. 
to 1s. 3d. per gallon, and inferior 10d. At the first auction 
of the month, three cases of good West Indian 
distilled Lime oil were sold at ls. 2}d. per tb. The 
quotation for hand pressed was &s. At auction in the 
early part of the month 5d. per tb. was paid for 2 bags of 
small to medium halves of dried Jamaica kola, and at 
another auction 4 bags of dried West Indian fetched 4d. to 
4d. per lb. These prices prevailed at the end of the month for 
dried West Indian halves, and whole nuts. There has been 
but little done with West Indian tamarinds, but about the 
middle of the month there was a fairly large consignment of 
black Caleutta in casks which sold at 11s. per ewt. 

At an auction towards the end of January there was 
a very large supply of vanilla pods amounting to about 
960. tins, 800 of which sold at a decline of 2s. per tb. for 
long, and 1s 6d. to 2s. for medium and short pods. 

Rainfall and the Cotton Crop in St. Vincent.— 
The Agricultural Superintendent, St. Vincent, reports 
that the recent very wet weather has brought the cotton 
crop to an abrupt termination, and that the reaping of 
arrowroot has been retarded. Figures supplied by this 
Officer, dealing with the rainfall at the Botanic Station during 
1912, show that this was only 87:11 inches, which is 18°58 
inches below the average of the past nineteen years, and the 
lowest annual rainfall that has so far been recorded. In 
addition, the distribution of the rainfall throughout the 
island was unsatisfactory; the last three months of the year 
were very wet generally, and this circumstance has con- 
tributed toward the present condition of the cotton crop. 

Other information from the same source shows that the 
year before (1911) the rainfall was much above the average. 
This was due primarily to the abnormal precipitation of 
21°81 inches in the month of September. The last two 
cotton seasors have been the worst so far experienced since 
the cotton industry was started, one being the result of an 
abnormal September rainfall, and the other the result of 
a wet reaping season. An annual rainfall, below the average, 
but well distributed, seems to be best suited to the require- 
ments of Sea [sland cotton in St. Vincent. 

Information has been received from St. Kitts to the 
effect that the Local Government will provide agricultural 
scholarships at the Grammar School, in the place of those 
given until recently by the Imperial Department of Agricul- 
ture. In the notification of this, the number of such 
scholarships is not stated. They are each-worth £8 per 
annum—an amount sufficient to cover the school fees exclusive 
of books and club subscriptions, Each is tenable for one year, 
and renewable subject to a satisfactory report from the Head 
Master at the end of the year. To be eligible, candidates 
must be resident in the Presidency, not above thirteen years 
of age, and able to produce satisfactory certificates of industry 
and good conduct. At the same time, one parent must be 
domiciled in the Presidency, unless the case is exceptional. 
In granting the scholarships, preference is to be given to the 
sons of planters or of persons employed agriculturally. 



London.—T#HE 

New York,—Messrs. 
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MARKET REPORTS. 

CoMMITTEE CIRCULAR, 

A. De Pass & Co., 

West Inpia 

February 11, 1913; Messrs. E. 

January 17, 1913. 

ArrowRooT—3éd. to 5d. 
Batata—Sheet, 3/5 ; block, 2/5$ per fb. 
Bezswax—£7 10s. 
Cacao—Trinidad, 68/- to 80/- per cwt.; Grenada, 63/- 

to 69/-; Jamaica, 58/- to 66/-. 
Corrre—Jamaica, 72s. to 82s. 
Uorpra—West Indian, £28 15s. per ton. 
Corron—Fully Fine, no quotations; Floridas, 

tions; West Indian Sea Island, 18d. to 22d. 
Frouir—No quotations. 
Fustic—No quotations. 
GincER—()uiet, 47s. to 65s. 
IstncLass—No quotations. 
Honty—No quotations. 
Limz Jurce—Kaw, 1/3 to 1/6; concentrated, £18 10s. 

£20; otto of limes (hand-pressed), 9/9 
Logwoop—No quotations. 
Mace—2/4 to 2/9. 
Nourmeas—hsd. to 64d. 
Pinento—2}d. to 24d. 
Rusper—Para, fine hard, 4/2}; fine soft, 4/1; Castilloa, 

3/8 per tb. 
Rom—Jamaica, 2/3 to 6/. 
Sucgar—Crystals, 16/6 to 19/-; Muscovado, 11/- 

Syrup, 11/ to 15/6; Molasses, no quotatioas, 

no quota- 

to 

to 14/-; 

GitLesPiz Bros, & Co., February 

7, 1913. 

Oacao—Caracas, l4{c. to léc.; Grenada, 14}c. to 144c; Trin- 
idad, 14}c. to 14}c. per th.; ; Jamaica, 123c. to 1: se, 

Covo-wurs—Jamaica, select, "$29: 00 to $381°00; culls, 
$1900 to $20°00; Trinidad, select, $31°00 to $32-00; 
culls, $19°00 to $2000 per M. 

Oorrer—Jamaica, 14fc. to 164c. per Th. 
Gincer—8 fc. to 12c. per tb. 
Goat Sxins—Jamaica, 48c, to 60c.; Antigua and Barbados, 

44c to 46c.; St. Thomas and St. Kitts, 40c. per tb. 
Grare Fruit—Jamaica, $2°52 to $3°50. 
Linzs—$6°‘00 to $7:00. 
Maor—A0c. to 57c. per th. 
NurmEcs—110’s, lsc. 
Orances—Jamaica, no quotations. 
Pimento—dc. to 4}c. per tr. 
Svucar—Centrifugals, 96°, 3°48c. per th.; Muscovados, 89°, 

2°98c.; Molasses, 89°, 2°73c. oe T., all duty paid. 

Trinidad,—Messrs. Gorpon, Grant & Co., February 17, 

1913, 

Oacao—Venezuelan, $16°(00 to $1660 per fanega; Trinidad, 
$15°59 to $16°30 per fanega. 

Ooco-nur O1r—$1°13 per Imperial gallon, 
Oorree—Venezuelan, ld}ec. per th. 
Oopra—$4°25 per 100 th. 
Dxuat—No quotations. 
Onrons—$1°50 to $3°00 per 100 Th. 
Peas, Sprir—$5°90 to $6°00 per bag. 
Porators—English, $1:00 to $1°50 per 100 tr. 
Rick—Yellow, $5°25; White, $6°75 to $7:00 per bag. 
Svcar—American crushed, no quotations. 

Barbados.—Messrs. JAMEs 

February 22, 

A. Lynco & Co., 

1913; Messrs. T. S. Garraway & 

Marcu 1, 1913, 

Ltd., 

Co., February 24, 1913; Messrs. Leacock & Co,, 

February 14, 1913. 

ARRowRoo0t—$7 ‘00 to $7°50 per 100 fh. 
Oacao—$10°50 to $12°00 per 100 th. 
Coco-nuts—$24'00. 
Hay—$1°50 per 100 Tb. 
Manures—Nitrate of soda, $75°00; Cacao manure, $4800 

to $50°00; Sulphate ‘of ammonia, $85°00 per ton. 
Motasses—No auotations. 
Ontons—$2'40 to $600 per 100 tb. 
Pras, Sprit—$6°40 per bag of 210 tb.; Canada, $3:00 to 

$4°55 per bag of 120 tb. 
Porators—Nova Scotia, $1°70 to $500 per 160 th. 
Rice—Ballam, $5°15 to $5°60 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Suear—American granulated, $4°50 per 100 th. 

British Guiana.—Messrs. Wietinc & Ricurer, Feb- 

ruary 15, 1913; Messrs. SanpBacu, Parker & Co,, 

February 14, 1913 

ARTICLES. 

ArrowrooT—St. Vincent 

Bartata— Venezuela block 
Demerara sheet 

Cacao—Native 
Oassava— 
Cassava STARCH— 
Coco-nuts— 

CorreE—Creole 
Jamaica and Rio 
Liberian 

DxHaLt— 

Green Dhal 
Eppors— 
Mo asses—Yellow 
Onitons—Teneriffe 

Madeira 
Pras—Split 

Marseilles 
PLaNTAIns— 
Porators—Nova Scotia 

Lisbon 
Potators-Sweet, B’bados 

Rice—Ballam 
Creole 

TANNIAS— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimbeR—Greenheart 

Wallaba shingles 

Cordwood 9 

Messrs. Sanp- 

$16 to $20 per M. 

lfc. per th. 
18c. per tb. 
13c. per tb. 

bag of 168 th. 
$500 

80c. to $132. 
None 

8c. tio 9c. per th. 
$7°15 per bag 

(210 tb.) 

16c. to 48c. 
$300 

$1:20 
per bag 

No quotation 
$475 to $500 

$1-08 
$1:92 
$192 

$2°25 to $2°30 
$3:U0 to $380 

$4:00 
$2°49 to $ 2°60 

32c. to ddc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to $2:00 
per ton 

$375 to $390 per 

Messrs. WIETING 
Gehicaien! BACH, PARKER 

_ z & Co. 

No quotation Prohibited 
70c. per th. 
18c. per tb. 19¢, per th. 

6Uc. 
$650 

$10 to $16 per M. 

1c. per fb. 
203c. per tb. 
13c. per tb. 

$4°25 
bag of 168 th. 

Te. to 10c, per th. 
$7°30 per bag 

(210 tb.) 

$3 25 

$2°50 to $2-60 
33°25 to $3°50 

pee 

32c. to Bb 5dc. per 
cub. foot 

$400 to $6°00 
per M. 
— 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, ls. 2d. 
Volumes IJ, III, IV, V, VI, VII, VIII, IX, X, and XI:—Price 2s. each ; Post free 2s, 8d, where complete. (III, 2; 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XII. Nos. 1, 2, and 3, No. 4:—Containing Papers on PLANT DISEASES AND PESTS, COCOA NUT, LIME AND 

FRUIT, AND RICE INDUSTRIES, prepared for the recent Agricultural Conference, comprising, among 
others: The Use of Entomogenous Fungi on Scale Insects in Barbados; Further Notes on the Fungus 
Parasites of Scale Insects; Report on the Prevalence of Some Pests and Diseases in the West Indies, for 
1910 and 1911; Cocoa-nut Palm Insects in Trinidad; Some Fruit Diseases; Experiments in Lime Juice 
Concentration; Some Root Diseases of Permanent Crops in the West Indies; 
Industries of St. Thomas and St. Jan; The Classification of Sweet Potatoes; 

The Bay Rum and Bay Oil 
The Watev-Supply of Antigua; 

Artificial Cross-Fertilization of the Mango; and Rice Experiments in British Guiana. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. 
" on sugar-cane and manures, the full official reports of which have only a limited circulation. 

Those mentioned in the following list are still available; the rest are out of print. present time is seventy. 

Suecar [ypustry. 
Seedling and other Canes at Barbados 

in 1900. No, 3, price 2d.; in 1901, 
in 1902, No. 19, price 4d.; ;in 1903, 
in 1904, No. 32, price 4d. 

Seedling Canes and. Manurial Experiments at 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; "No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 
in 1902-3, No. 27, price Qd.: in 1903-4, No. 33, 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d. ; 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; 
in 1908-9, No. 63, price 6d.; in 1909- 10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.: in 1905-6, No. 47, price 4d.: 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d. ; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; ‘Part IL., price 4d. 

No. 13, 
No. 26, 

price 4d.; 
price 4d. ; 

Barbados, 
price 6d.; 
price 6d. ; 

price 2d.; 
price 4d.; 

(5) General Treatment of Insect Peas (Revised), price 4d. 

They contain, amongst other subjects, summaries of the results of the experiment work 
The number issued up to the 

(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
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A West iia Herd Peek 

Y 
N temperate countries where the breeding 

eattle is conducted in an organized 

HOE OS manner entirely for the production of human 

food, it will be noticed that two distinct objects are 

continually kept in view. are bred 

for purposes of meat-production or, on the other hand, 
the production of milk is the primary aim. Selection 

and management are restricted to these two lines. 

Indeed so definite are the points which denote the 

beef and dairy animal, that modern writers on Brit- 

Either animals 

But it was not always so, In earlier times, ox labour 

on arable farms in Britain took precedence over every 

other consideration in regard to the breeding and 
rearing of cattle, and selection was then as definitely dir- 

ected to the production of agile, powerful and enduring 

animals, as to-day selection is there concerned with the 

eradication of such characters. Even up to the year 

1880 we read that cattle were in many parts of England 

used chiefly for draught, and that it was only after they 

had discharged their functions in the field that the 
animals were fattened for the production of meat, 

William Marshall, writing in 1796, described the North 

Devon cattle as being somewhat below the desirable 

point in size for the heavier works of husbandry, but 

that they made up for this deficiency in exertion and 
agility. The Somersetshire Devon, of larger scale, 

formed a link between the North Devon and the Sussex 

breed of large and powerful oxen suited to the plough- 

ing of the wealden clay lands. The steers of this breed 
were broken in at the age of two years and a half, and 
from the time of completing their third year were 
worked regularly for three or four years after 

which they were either fattened by the breeders 

or else sold to graziers. Eight to fourteen oxen 

were allowed to a single plough—eight oxen con- 

stituting a team, but ten to twelve being used on 

stitf land. The reason for employing so many was 

the consideration that if the oxen were worked up to 

their full strength, growth was impaired, and a check 
was put upon the disposition to fatten. Frequently 

the oxen were worked only on alternate days, for it 

soon became clear that with the increasing demand for 
nieat, the profit on fattening was more important than 

the exaction of full working power. The growing 

LIBRARY 
NEW Yor! 
BOTANICA: 
GARDEN, 
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population and the advent of better machinery and 
horse labour soon left the working ox a mere historic 
relic of the past. The different societies of breeders, 

already in existence, devoted themselves to selection 

for milk and beef alone, each society having its herd 
book of registered animals and lists of requisites of 
merit for admission. One of the most interesting 

features in the evolution of the famous beef breeds, 

and a feature which may yet have its parallel in the 

West Indies, was the improvement ettected within the 

old working Sussex breed, by the gradual and ordinary 

process of selection for beef instead of selection chiefly 
for power and endurance of labour. 

What has been said above will serve to indicate 

shortly the great importance attached to the selection 
of British working cattle previous to their falling into 

disuse about the end of the eighteenth century, and it 
points to the importance of organized breeding and 
registration, irrespective of what particular economic 
purpose may be in view. ‘The causes which led to the 
disappearance of British working cattle do not concern 

the present considerations; but it may be remarked 

that had ox labour persisted in England, those breeds 
already referred to would in all probability have 

become even more specialized and remained quite dis- 
tinct from the famous meat and dairy breeds of the 
present day. 

In considering the possibility of greater speciali- 

zation and organization in the selection of West Indian 
working cattle, it has to be admitted that the position 

of the stock owner in the Tropics is generally very 
different to that of the breeder in Great Britain. In 

the first place the cattle on large estates in the ‘Tropics 

constitute merely a factor of production: on estates in 

temperate countries they yield marketable produce 

and hence a direct profit. This immediate return in 

cash has a stimulating eftect and obviously justifies 

increased attention on the part of the owner or 

manager, The net advantages to be derived from 

a careful selection of West Indian working cattle are 

not so apparent, for the increase in working power and 

valuation of the herd are not easily measured in money. 

It has to be remembered too, that considerable attention 

is devoted to the breeding of working cattle as it is, 

and Zebu bulls have already been imported into 
many of the islands in the West Indies the 
purpose of improving the indigenous races. In 

Jamaica and Barbados particularly is the breeding 

of cattle receiving increased attention. It would 

appear then that it is not the lack of material 

to work upon, nor possibly the want of indivi- 

for 

dual effort that is required, but some organization 
which would help to direct theselection of working cattle, 
dairy animals and beef animals along three distinct 
lines and guarantee the genuineness of specially select- 
ed and pedigree animals. 

It seems probable that a West Indian Herd Book 
would answer this purpose. It is not the object of the 
present article to enter into the details of such an 
organization, but merely to introduce the idea in 

a general way. It is obvious that the co-operation of 
the various West Indian Agricultural Societies would 
be a fundamental factor in the arrangement of such 
a scheme and there can be no doubt that the animal 
industry in the West Indies would be upraised by its 
institution. 

Itis perhaps in connexion with milk and meat pro- 
duction that benefit would be derived most quickly. It 
has already been pointed out that the characteristic 

feature of the animal industry in temperate countries is 

the clear line of demarcation between beef and dairy 

breeds. In the West Indies, apart from imported 

milch cows, there is no such clear distinction. Native 

milch cows are often used for working in the fields, and 

calves reared for ‘killing or for labour may frequently 

have a common origin, It is true that the importance 
of a well bred bull is fully acknowledged in a 
general way, but sufticient recognition is not given 

to the importance ofa bull of good milking strain 

in the breeding of dairy cows, and conversely to 

the importance of a cow possessing good ‘beef’ 

points in the raising of those animals which supply 

the community with meat. Moreover there is the 

purely business aspect of the matter to be consid- 

ered. It has been pointed out in connexion with 

working cattle that the financial return for the trouble 

involved will appear in the form of an asset, but in the 
case of meat and milk production an increase in profits 
will show itself as surely in the West Indies as it has 
done in other parts of the world. 

One of the chief reasons for organization in these 

matters is the fact that the grazing of animals and milk 

supply is to a large extent in the hands of the peasants. 

If some system of registration were established the 
progeny of the best animals would in the long run 

take the place of those of the worst, and an additional 

advantage would arise in that a system of registration 

would tend to improve matters in regard to the preva- 
lence of hereditary diseases. 

It may be put forward as an objection to any such 

organized scheme for selection that the climatic con- 
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ditions and animal feeding in the tropics are unsuit- 

able, that it would mean the continual importation of 

fresh stock and necessitate an alteration in the manage- 

ment of estates. But that would not be so. The 

object would be to select within the existing herds— 
not to select by means of the fortuitous crossing 

of worthless cows with imported bulls in a vain 

endeavour to raise West Indian cattle to the same 
standard that exists in countries which are eminently 

adapted for stock-breeding. It is true that some im- 

provement in feeding and management might be desir- 

able and inthis matter the Agricultural Societies would 

serve a useful purpose in the dissemination of 

‘information and in the provision of veterinary 

assistance. Further help could be rendered by the Agri- 

cultural Societies through an introduction of the score- 

ecard system of judging into the agricultural shows. 

SUGAR INDUSTRY. 

THE USE OF GERMICIDES IN SUGAR 

FACTORIES. 

The loss due to souring which may accompany the 
storage of molasses has already received attention in the 
Agricultural News, in Vol. VII, p. 67 and VIII, p. 257, 
where alcoholic and acetic fermentations are described as the 
result of the contamination of badly made molasses with 
the causative organisms. Since these bacteria and fungi, to 
which the trouble is due, abound in unclean places, the 
necessity for cleanliness in the boiling house, in gutters, in 
pipes and in puncheons, becomes at once obvious to all. 
Cleanliness, however, is not alone sufficient. Frequently 
germicides have to be employed, as for example, in the final 
washing of the molasses cistern, which should be done with 
bisulphite of soda or with milk of lime. 

The whole question of the employment of germicides in 
sugar factories has recently received very thorough attention 
in the form of a special article by W. L. Owen in the 
American Sugar Industry, for February 1913. In this 
the economic advantages of their use is dealt with, and 
information is presented in regard to the action of the 
numerous germicides at present on the market. The various 
factors that have to be considered in the selection of these 
substances are dealt with first. It is pointed ont that a sub- 
stance which is very toxic to the human system, which can 
be removed only with difticulty from the tanks and apparatus 
in which it is used, will obviously be unsuited for sugar-house 
work. Bichloride of mercury is an example of such a disin- 
fectant. Secondly, the action of the getmicide on the metal 
of which the tanks are constructed has to be taken into con 
sideration. Generally speaking, acid disinfectants must not 
be used for this purpose. Then again, the tendency of a 
germicide to combine with the compounds contained in the 
solution to be disinfected must be thought of, and it must be 

borne in mind that the action of some germicides is completely 
lost when they are applied simultaneously; thus, for example, 

calcium chloride and calcium bisulphite should not be allowed 
to come in contact on this account. Lastly, there is the 
relative costs to be considered, including the cost of labour 
required to apply the disinfectants in the factory. 

The following information abstracted from the source 
already acknowledged, concerns the properties of certain 
germicides in relation to their use in sugar factories. 

Ammonium fluoride, especially the acid salt, has a very 
wide application in distilleries on account of its strong 
antiseptic powers upon bacteria, and the high resistance of 
yeasts to it. It is not as well suited for sugar-factory work 
as other germicides, because it slowly attacks metal if used 
in sufiiciently high concentrations to be effective as 
a germicide. Chloride of lime is very suitable for the disin- 
fection of walls of buildings or for tanks where slime has 
formed. 

Sulphur dioxide is used for sulphuring raw juices and 
for disinfecting casks. Its penetrating power, however, is 
not great. Carbon bisulphite is a very energetic germicide 
and forms an admirable agent for the treatment of tanks and 
apparatus. It is especially deadly to moulds. Milk of lime 
when freshly prepared is an excellent disinfectant for walls, 
ceilings and woodwork but as soon as it absorbs carbon 
dioxide from the air, it ceases to have any value as a germi- 
cide. A mixture of milk of lime and carbolic acid makes an 
excellent preparation for walls of sugar factories in the gene- 
ral cleaning that precedes the beginning of the grinding 
season. Sodium carbonate dissolved in water makes a good 
solution for removing the slime from pipes. 

Antiformin is a preparation which contains active 
chlorine and not only possesses marked antiseptic powers 
but also greatly softens organic substances such as gums, and 
sediment incrustation of tanks. It thus acts as a germicide 
and a cleaning solution at the same time, and for this reason 
is a very valuable material to keep on hand. Antigermin is 
a germicide containing copper and is said to be of great use 
for cleaning down walls. Montanin is another interesting disin- 
fectant which contains hydrofluosilic acid (as aluminium fluosil- 
icate), and is also used for walls. The protection of walls by an 
application of this substance is due to the pores being sealed 
by the formation of calcium fluoride, alumina and silica, 
which imparts to the wall a hard, smooth surface. Antionin 
is a germicide which is used largely for moist walls in 
breweries, and is an excellent preventive of dry rot. 
Lastly, Pyricit is a new preparation consisting of a white 
powder soluble in water. A 2-per cent. solution is said to 
form a powerful disinfectant which attacks neither wood nor 
metal, and preserves its strength for a very long time. 

The ancient ceremony, the ‘Ploughing Festival’ of Siam, 
is usually observed during the first half of the month of May. 
It opens the ploughing season and the beginning of rice plant 
ing, the rains having by this time sufficiently moistened the 
hard soil to admit of ‘wet ploughing’, dry ploughing, as a rule, 
not being practised in Siam. The ploughing ceremony is 
performed by the Minister of Agriculture, who acts in the 
place of the King. The Minister, escorted in public procession 
with native music and the beating of drums, proceeds to the 
field where mystic rites are performed. This part of the 
ceremony being finished, the oxen, decorated with garlands of 
flowers, are fastened to the plough, the first furrow of the 
season is made, and the early rice is sown. (From the Jow~ 
nal of the Royal Society of Arts, January 31, 1913.) 
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STORAGE TEST OF FRUITS FOR 

TRANSPORT. 

A large number of trials have again been conducted dur- 
ing the past year (1912) in Victoria, to test the keeping 
power of several varieties of grapes, An article dealing with 
the results obtained, appears in the Journal of the Depart- 
ment of Agriculture of Victoria, for December 1912. In 
this it is stated that the grapes, which were all grown in the 
dry Qutherglen district, without irrigation, were packed in 
granulated cork in ordinary export grape cases, West Austra- 
lian pattern, holding 28 tb. net of fruit. They were convey- 
ed to Melbourne in ordinary fruit trucks (not cooled) the 
actual transit occupying eight hours, but the total 
time spent in the truck was about twenty-four hours. 
On arrival in Melbourne the fruit was placed in the 
Government cool stores where it was kept at a tem- 
perature of 38°F. to 35°F., for about four months. 
This period served to represent the time required for ship- 
ment abroad. The cases were opened and the contents 
examined in the presence of several of the ofticers of the 
Agricultural Department and others interested in the ship- 
ment of grapes, and some of the more interesting results are 
reproduced as follows:— 

‘Case No. 1—Ohanez (white grapes), The fruit was in 
first class order. Practically no waste; but a few berries 
were slightly wrinkled. 

‘Case No. 2—Valensy (white). Very poor order, about 
50 per cent. waste. The state of this case bears out last 
year’s experience with the same grape. It is not suited for 
lengthy voyage. / 

‘Mr. Grimmond’s case—Red May. 
practically as good as Ohanez. This grape certainly appears 
to be a shipper. It is a handsome bright red, somewhat 
oval grape, which does not detach easily, and is more juicy 
and of better flavour than Ohanez. 

‘Mr. Grimmond’s case—Grimmond’s Black. This black 
grape, the correct name of which is unknown, has stood the 
trial remarkably well. The slight muscat flavour which 
characterizes it when fresh had almost disappeared after cold 
storage. It is fairly juicy and in good order. Seeing the 
demand for black grapes on the English market, it is worthy 
of further trial.’ 

It may be noted in conclusion that in packing some of 
the cases the large bunches of grapes had been purposely 
broken up into smaller ones. 

Excellent order, 

THE, ACTION OF GRASS ON FRUIT TREES. 
The Thirteenth Report of the Woburn Experimental 

Fruit Farm contains an account of classical research on the 
above subject, by The Duke of Bedford, K.G, F. RS. and 
and Spencer O. Pickering, M.A., F.R.S. From this source 
the following information has been abstracted. 

The action of grass on fruit trees is often so deleterious 
that it arrests all.growth, and even causes the death of the 
tree. The action is not noticed so much when the trees 
become grassed over gradually during the course of several 
years, for under these surroundings they can apparently 
adapt themselves to the altering conditions and suffer much 
less than when the grass is actually sown over their roots, 

It was thought some years ago that the action of the 
grass might be explained by its affecting the aeration of the 
soil by altering the amount of carbon-dioxide present, or 
by its effect on soil temperature, the moisture content or 
mechanical conditions. Any explanation on such grounds 
was found to be inadequate. 

It would not be possible in the space of this article even 
to refer to the various ingenious experiments that were con- 
ducted in order to obtain this negative generalization. I[t 
will be sufficient to proceed at once to the biological investi- 
gation of the question which commenced with an examination 
of the effect on fruit trees by heating soils—partial steriliza- 
tion—a subject which is dealt with fully in another article in 
this, or in the succeeding issue of the Agricultural News. 
Briefly, it was discovered that a toxic substance is produced 
by heating soils, which was found to be toxic towards the 
germination of seeds as well as towards the growth ef plants, 
retarding the germination and reducing the percentage of 
seeds which germinate. After cultivation, however, the toxic 
substances become, oxidized and the soil supports growth 
better than when not heated. 

Curiously enough, soil removed from grassed ground 
was slightly more favourable towards germination ‘hin the 
tilled soil, and it absorbed water much less readily than the 
neighbouring tilled soil. This behaviour provided negative 
evidence in favour of the production of toxic substances in 
grassed soils; and strong evidence of a positive character was 
obtained later, by causing washings, from grass growing in 
soils on trays, to reach the tree-roots with piactiedly no 
exposure to the air. 

A deleterious effect was then produced early if not 
quite as great as when the grass was grown above the roots 
in the ordinary way. 
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REPORT 
OF AGRICULTURE, 1911-12. 

BARBADOS : ON | THE 
DEPARTMENT 

Besides the ordinary text containing many interesting 
statements concerning agricultural practice and experiments, 
enlivened, in places, by a little personal advice, the sixty odd 
pages of this report include twenty-four tables of figures and 
observations, twelve pages of rainfall statistics, and an 
appendix. It contains, also, a special report by the Assist- 
ant Superintendent of Agriculture on the local plant pests 
and diseases. 

To the outsider, this publication will provide informa- 
tion concerning those collateral sugar-cane experiments which 
do not come directly under the systematic selection work 
with seedling canes, and it will provide useful information in 
regard to the selection of indigenous cotton plants. Of 
perhaps still greater interest will be the results of investiga- 
tions in economic biology, already 1eéterred to, and in 
mentioning this subject it may be stated that this section of 
the report received special attention, under the heading of 
Insect Notes, in a recent issue of the Agricultural News. 

Looking at the report in greater detail one observes 
under the various headings certain matters that deserve 
special reference. Though limited in extent, the experi- 
ments designed to show the relative values of sulphate of 
ammonia, nitrate of lime, and nitrate of soda; the four-plot 
experiment to determine the probable error in sugarcane 
experiments; the investigation into the supposed (now con- 
firmed) decreased yield following the application of phosphatic 
manures; the work on the effect on yield caused by removing 
growing canes attacked by moth borer; and.Jastly, the 
demonstration of the superiority of B.147 and the degeneracy 
of the Bourbon variety, are suggestive lines of work of much 
practical importance. 

Tn the results of the cotton-breeding experiments which 
follow, one indigenous variety, Grant, has already yielded 
1,211 tb. per acre of strong-fibre lint valued at 16d. to 17d. 
per lb.; this variety, when crossed with the well-known 
Stirling, producee a hybrid that has yielded 877 bb. of lint 
valued in Liverpool, at 17d. to 18d. per th. It is of interest 
to learn that the Superintendent of Agriculture considers that 
the best work on cotton-breeding can be accomplished only by 
employing the best of the indigenous or acclinvatized varie- 
ties. This opinion seems to be based largely upon the 
experience of Indian authorities whose views are quoted in 
the report at some length. A useful feature of the experi- 
ments is the systematic examination of the various lints by 
Mr. Wolstenholme, at Liverpool. One or two of the more 
striking resu!ts have been noted above. 

In regard to the experiments with provision crops, which 
next receive attention in the report, an attempt has been made 
to select a variety of sweet potato that can resist the attacks 
of the scarabee (Cryptorhynchus latatae), and a number of 
beans and peas were again grown this year, for the purpose of 
ascertaining whether the yield per acre of certain edible 
varieties—chiefly Canadian, at present imported—could be 
grown on a commercial scale for losal consumption. 

LOCAL 

Among matters of general interest, the exhibition of 
produce both locally and in Canada, the fumigation of plants, 
arbor day, and the storage of melons at the Barbados Crystal 
Ice Factory, all receive cireful attention in the report, on 

pages 41 and 42. 
In conclusion, it might be pointed out that the publica- 

tion under review leaves something to be desired as regards 
printing. Many of the blank spaces, for instance, could have 
been filled by a more careful re-arrangement of the subject- 
matter, and the selection of types for headings does not bring 
out to a great extent the relative importance of the different 
sections. 

A FUNGUS DISEASE OF POULTRY. 
According to an article which appears in the Bulletin 

Agricole du Congo Belge, for December 1912, a contagious 
disease known as thrush (‘la teigne’) causes very considerable 
loss among poultry in the Belgian Congo, The disease is 
due to a fungus parasite of the same family as 7zchophypton 
tonsurans, which is the cause of a similar complaint in man 
and mammals. 

The first symptoms appear on the comb and ears where- 
white spots are produced marking the centres of mycelial 
development. These rapidly extend and finally unite to 
form large patches of yellowish-white scurf over the entire 
head. As the regions of the eyes and ears are attacked, the 
bird loses it sense of sight and hearing, and then quickly 
succumbs. 

The disease is very contagious. It is therefore necessary 
to isolate affected subjects immediately. The diseased parts 
should be treated with a solution of perchloride of iron mixed: 
with two to three times its weight of glycerine. According 
to another authority, a good remedy is to rub the affected 
parts with citric ointment or with mercuric ointment to 
which has been added a fifth part by weight of mercuric 
iodide. 

The heads of birds that have died from the disease 
should be buried in lime or burnt. 

aaa 

Agricultural Show, Montserrat.—Information 
has lately been received from Mr. W. Robson, Curator of the 
Botanic Station, Montserrat, in regard to the recent 
Agricultura] Show held there on February 26. It is stated 
that although the number of exhibits was not as large as in 
the previous year’s show, the standard of quality was 
satisfactory and, generally speaking, the exhibition was very 
successful. 

Minor products and vegetables were the classes most 
largely represented, but in many sections of these classes, the 
standard of excellence was very low. ‘There were, however, 
very good specimens of English cabbage and egg-fruits to be 
seen, and the starches (under ‘minor products’) were as usual 
well represented. Itis noteworthy that there was an increase 
in the number of exhibits of farine (a cassava meal) which is 
a commodity worthy of greater attention. It is a matter for 
some regret that the cotton and fruit classes were not better 
represented in Montserrat. There were 149 exhibits of 
vegetables, whereas only eleven specimens of cotton were 
shown 

In conclusion Mr Robson states that the show was: 
opened in person by His Honour the Commissioner of 
Montserrat (Col Davidson Houston) and that both the 
Commissioner and Mrs. Davidson Houston awarded prizes 
for industrial work, 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date February 24, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report a moderate business has been done 
in West Indian Sea Island cotton and prices remain quite 
steady. The sales amount to about 220 bales. including 
Barbados 19d., Nevis 18d. to 19d., a few Montserrat 183d, 

Antigua 19d. to 20d., St. Kitts 174d. to 20d., St Vincent 
22d. to 23d. and Stains 9d. to 10d. 

Holders of American Sea Islands continue to press sales 
and are encouraging 21d. for the finest crop lots. All lower 
qualities are very unsaleable, owing to the competition of 
Sakellarides. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending February 22, is as follows:— 

The sales for the week consisted of the 150 bales Fully 
‘ine and Extra Fine reported in our last and a further 
50 bales of the same grades, and the following Planters’ 
Crop Lots, viz.: the W. G. Hinson/Stiles PT. 35 bales, 
30 bales of the Jos. T. Dill crop at 38c. and 30 bales 
Bellevue/Lawton at 3lc. 

There is still some inquiry for the Planters’ crops, which 
‘may in time result in further sales. Otherwise the market 
is quiet. The offering stock of odd bags consists almost 
entirely of off and tinged cotton, which Factors are anxious 
to sell and would make some concessions to do so, 

We quote, viz: 

Extra Fine 28c. to 29c. = 16d. to 163d. c.i.f., & 5 per cent. 
Fully Fine 26c. to 27c. = 143d. to 154d. ” yo» ” 

Fine 25c. = 14}. ” yy ” 

Extra Fine off) 5 - aD = . 2) = 14}d. ” ” ” 
in preparation { ‘; 

Fally Fine of | 55, = 12}d. eta es: 
10 preparation J 7 ; 

Fine off we \ 20c. = 113d. ” 9 ” ” 

preparation J 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, to February 22, 1913, were nil, 
353 bales, and 3,302 baies, respectively. 

Parasites of the Cotton Worm.—Mr. W. I. 
Howell, Agricultural Instructor, Nevis, writing to the 
Imperial Commissioner of Agriculture, states that the pupae 
of the cotton worm are very heavily parasitized in that island. 

The parasite, which on examination proves to be 
a species of the genus Chalcis, is stated to occur generally 
throughout the island, while in some localities the percentage 
of pupae attacked is stated to be as high as 75. 

These notes are ef interest as showing the abundance 
of a parasite, when as in this instance the host insect has 
been unusually prevalent. -The cotton worm has occurred 
in enormous numbers in Nevis during the season now draw- 
ing to a close, and in consequence of the food thus provided, 
it is to be expected that the natural enemies of this pest, 

of which the Chaleis mentioned above is but one, would 
increase greatly in numbers, and as a result, the attacks of 
the cotton worm ought to be very much less severe next 
season than they have been during the present. 

Branching Habits of Egyptian Cotton.—The 
Experiment Station Record for December 1912, contains an 
account of recent work in America on the branching habits, 
the location of branches and the development of fruiting 
branches in Eyypt‘an cotton plants, It is pointed out that 
the Egyptian cotton plant bears two kinds of branches, long 
vegetative branches on the lower part of the stem bearing no 
flower buds directly, and above these shorter fruiting 
branches which give rise to Hower buds. The vegetative 
branches are usually about as long as the main stem, and 
although they do not themselves bear flower buds, they 
nevertheless produce secondary fruiting branches which are 
about one-third as long as the vegetative branches. The 
fruiting branches bear a flowering bud at each node, opposite 
the leaf. it is stated that from six to eight large vegetative 
branches are usually produced from the first ten nodes of the 
main axis, and that at the next two or three nodes the buds 
frequently remain dormant or are abortive, whilst above 
these, a fruiting branch is produced at each node. 

Everything points to an excellent cotton season in 
Egypt this year. One feature of interest is that the gin- 
ning factory at Suakin has been enlarged and the machinery 
improved, with the result that considerably more cotton was 
ginned and baled than ever before. Also, several steamers 
called at Suakin, and consignments of Tokar cotton were 
shipped direct at the same charge as used to be paid for 
shipments to Alexandria. It is probable the same thing 
will take place this year with the 1911-12 crop. (From 
Diplomatic and Consular Reports, No. 5026 Annual Series.) 
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A UNIVERSITY IN THE TROPICS. 

The following article, dealing with the establish- 
ment of a tropical university, appeared ina recent issue 
of The Times. 
the Royal Gardens, Kew, and the Imperial Department 
of Agriculture, in the further development of the 
proposed scheme which has been already described in 
the Agricultural News, in Vol. XII, pp. 49, 59 and 72. 

The authorities of the Royal Botanie Gardens at Kew 
have just issued ‘The Kew Bulletin ~of - Miscellaneous 
Information’ for 1912. This volume is the latest of a series 
of annual issues which extends back for over a quarter of 
a century, and, like its predecessors, it illustrates very 
instructively the vast and varied services which the Royal 
Gardens render to the Empire as the central intelligence 
department of tropical agriculture and, so to speak, as the 

* botanical clearing-house of the King’s Dominions. It is 
perhaps a too common impression—fostered, it may be, by 
the rare beauty and charm of the Royal Gardens-—that Kew 
is concerned in the main rather with horticulture than with 
agriculture, in its commercial and economic aspects. That is 
a great mistake. Kew is concerned with both, of course; for 
there is little that occurs in the botanical or horticultural 
world that does not sooner or later find its record at Kew. 
But it is far more intimately concerned with the commercial 
and economic interests of agriculture throuzhout the Empire, 
and espeoially in the tropics, than it is with purely horticul- 
tural interests of any kind A glance at the table of contents 
of any volume of the Bulletin will show this conclusively. In 
the present volume we have, for instance,a well-nigh ex- 
haustive study of the sources of alcohol throughout the 
world; one of a series of ‘Notes on Trees suitable for 
Experimental Forestry’; monographs on tropical and exotic 
plants of large and growing economic importance; a piper on 
the cultivation, demand for, and supply of the Fuller’s Teasel; 
and a very striking dissertation on the prospects of the 
improvement of cotton by means of hybridization 

These are merely a few iKustrations, taken almost at 
random, of the scientific and practical work that is being 
constantly done at Kew for the promotion of the economic 
interests of agriculture throughout the Empire. They may 
well serve to give point and significance to the plea which 
we advanced a short time ago ‘for the methodical develop- 
ment of the resources of the vast and potentially wealthy 
tropical regions’ within the widespread Dominions of the 
Crown. In the further development of such an Imperial 
University or Institute of ‘l'ropical Agriculture as Mr. Norman 
Lamont and others interested in the subject have long 
adyocated, it is manifest that Kew must needs take a leading 
part—a part to which it is abundantly entitled by the 
services it has long rendered, and is still continuously render- 
ing, to the promotion of the objects in view. By reason of 
its extra-tropical situation it is not perhaps well qualified to 
be the seat of such an institute itself. ‘A University of 
Tropical Agriculture ought obviously,’ as we have said, ‘to 
be situated where the students will live and work in tropical 
conditions’. But any such institution established in the 
tropics must, for the reasons we have given above, needs 
look to Kew as a central source of scientific inspiration, and 
also as the chief source from which its practical instructors 
are likely to be supplied. There are many botanical gardens 
and institutes scattered throughout the tropical possessions 
of the Crown. There is scarcely one of these which has not 
been indebted to Kew for the directors or other superinten- 
dents who have made them what they are. The staff of the 

Royal Gardens is in close and organic relation with them all. 

It concerns the important position of 
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One of the most successful of them, and one which, by 
reason of its manifold and far-reaching activities, comes. 
nearest to the ideal of a Tropical University of Agriculture, 
is the Imperial Department of Agriculture for the West 
Indies, which was founded by Mr. Chamberlain in 1898. 
It was organized on large and comprehensive lines by Sir 
Daniel Morris, the first Imperial Commissioner in charge of 
the Department; and since his retirement it has been carried 
on in the same spirit by Dr. Francis Watts, the present 
Commissioner, Sir Daniel Morris is himself a product of 
Kew, and was at one time Assistant Director there. His: 
knowledge, both scientific and practical, of tropical agricul- 
ture is unrivalled, and as a representative of Kew, he has. 
garnered it in all parts of the tropical regions of the Empire, 
from Ceylon to British Honduras, from the Bahamas to 
St. Helena. 

From this point of view special interest and significance 
attach to a paper in the current issue of the Kew Bulletin 
entitled ‘A Visit to the West Indies.’ Since the establishment 
of the Imperial Department of Agriculture for the West 
Indies it has been the custom of the Commissioner to summon: 
periodical agricultural conferences, which have been held in 
different islands of the Antilles. Last year the conference 
was held in January at Trinidad, and a representative of Kew 
was invited to attend it. With the sanction of the President 
of the Roard of Agriculture the invitation was accepted, and 
Mr. A. W. Hill, the Assistant Director of Kew, was deputed 
to represent that department. The paper in question is 
Mr, Hill’s report of his observations and experiences, and it 
bears very emphatic testimony to the scientific zeal and prac- 
tical activity of the several branches of the Imperial Depart- 
ment which came under his observation. But we would 
especially direct attention to what he says of the relations of 
Kew to the Imperial Department and its officers. ‘In most 
of the islands the agricultural ofticers have been sent out 
from Kew. ... Ina few cases the ofticers have not been 
trained at Kew, but my remarks apply equally to the good 
work they also are doing .. . I found them acting as buyers. 
and sellers of cotton for Government, as teachers in agricul- 
tural schools, curators of gardens, devisers of experiments,. 
agricultural instructors, wc., besides which they are expected 
to have an expert knowledge of botany, forestry, and many 
other subjects. . . . It was a matter of considerable satisfac- 
tion to find that they were fulfilling their various occupations 
with great credit to themselves and to the no small advantage 
of their respective communities.’ May we not discern in this 
happy and fruitful association between Kew and such institu- 
tions as the Imperial Department of Agriculture the promise 
and the nucleus of what we desire in the Tropical University 
of the future? 

The British Cotton Growing Association 
and a Tropical University.—A letter appears in 7’he 
Times of February 14, from Mr. John W. McConnel, Vice- 
Chairman of the Fine Cotton Spinners’ and Doublers’ 
Association. In this it is pointed out how valuable the 
establishment of a University of Tropical Agriculture would 
be from the point of view of the development of the pro- 
duction of British cotton. It may be remembered that 
Mr. McConnel represented the British Cotton Growing Asso- 

ciation at the last Agricultural Conference at Trinidad. His 
views on the subject may therefore be considered to carry 
double weight in that he is acquainted with both the manu- 
facture of cotton and the local conditions of its production, 



88 THE AGRICULTURAL NEWS. 

EDITORIAL NOTICES. 

Letters and matter for publication, as well as all 
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‘Commissioner, Imperial Department of Agriculture, 
Barbados. 

All applications for copies of the ‘Agricultural 
News’ should be addressed to the Agents and not to 
‘the Department. 
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2s. 2d. Post free, 4s, 4d. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The leading article in this number deals with the 
‘subject of A West Indian Herd Book. The matter is 
bronght forward in a general manner and will be 
recurred to, from time to time, in future issues of this 

_journal. 

Page 83 contains an interesting account of the 
-employment of germicides in sugar factories. 

Under the caption truit trees, on page 84, experi- 
ments are described on the testing of fruit for trans- 
port. 

The subject of a University in the Tropics receives 
further consideration on page 87. ‘The article deals 
principally with the existing relations in the matter, 
between the Royal Gardens, Kew, and the Imperial 
Department of Agriculture for the West Indies. 

The Insect Notes, which will be found on page 90, 
contain an account of the lime twig borer. 

On page 91 will be found an article dealing in an 
explanatory manner with the fermentation of cacao, 

The Fungus Notes, which will be found on page 94, 
give important information on two local diseases, 
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Index to the Agricultural News. 

With this number of the Agricultural News, is 
published, as a siipplement, the index to Volume XI. 
This may be bound in the usual manner with numbers 
253 to 278 of which Volume XI is comprised. 

The index should prove useful fur purposes of 
reference on all matters relating to tropical agricul- 
ture, but especially will it be of value as a guide to 
concise information on insect pests and fungus diseases 
of tropical cultivated plants. 
ED 

Vegetab!e-growing in the Tropics. 

The series of publications appearing as the 
Bibliothique d Agriculture Coloniale received an 
addition, last year, in the shape of a work dealing with 
the colonial, or tropical kitchen garden, the title being 
Le Jardin Potager aux Colonies, and the author 
Dr.L. Vitrac, Director of the Experiment Garden, Pointe 
a Pitre, Guadeloupe. 

Following an introduction, the subjects dealt with 
comprise: general cultural conditions, composition of 
soil, information concerning gardens, general require- 
ments of a good kitchen garden, preparation of garden 
soil, tillage and manures, vegetable seeds, times for 
sowing, sowing, weeding, watering, diseases of plants 
animals injurious to the garden, alphabetical descrip- 
tions of vegetables, and a horticultural calendar. There 
is no index, and=althongh most of the matter in the 
book is arranged alphabetically, the usefulness of the 
work would be increased greatly by the inclusion of 
such a guide to its contents. 

The whole may be said to consist of a collection of 
information of the greatest use to those who wish to 
commence,or are engaged already in, kitchen gardening. 
At the same time this information is presented ina way 
that is at once thorough and entertaining. Such 
a work is very greatly needed in the English islands of 
the West Indies,:and the French Antilles are to be 
congratulated on their greater good fortune in its 
possession. 
ro 

Damage to Different Crops by Hurricanes. 

The unfortunate occurrence last year of a devasta- 
ting storm in Jamaica, has led to the publication, in 
the Journal of the Jamaica Agricultural Society, for 
December 1912, of an article entitled The Storm and 
Crops. In this it is stated that the greatest loss to 
the Colony has been the widespread destruction of 
banana trees. In advising the repair of the damage 
done, it is suggested that old fields of bananas on large 
estates should be cut down-knee-high and fresh suckers 
planted in between. For the small holder, who requires 
bananas for food and not for export, it is best to leave 
the battered trees as they are, for even if they give rise 
only to small bunches of fruit, these will be valuable for 
food, eventhough they are useless for export. Peas 
and beans (but not sweet potatoes and pumpkins) 
should be planted im between the rows. 

Yams are considered to be the most important 
local food crop in Jamaica and the loss by the wind in 
this crop has been a very serious one. Yams are an 



“VoL: XII. No. 284. 

-expensive crop to grow, the cost of production being 
‘much greater than in the case uf bananas, hence the 
immediate loss in actual cash to the small settler has 
been very great. On the other hand, the sweet potato 
-crop was not damaged beyond recovery, Unfortunately, 
this crop is not grown everywhere, and certain districts 
have been asking for supplies of cuttings. These 
-eould be obtained, but their distribution was a matter 
of much difficulty, since the sweet potato cutting will 
not keep longer than about three days. 

The corn crop, which had been in a most promis- 
ing condition, was in many places completely destroyed, 
and there is still a shortage in the supply of seed for 
purposes of replanting. 
-damage to coffee, cacao and coco-nuts have not yet been 
published officially. 

In conclusion cocoes (colocasia antiquorum) are 
‘recommended as a particularly storm-resistant crop, 
and great emphasis is laid upon the immediate plant- 
‘ing, after a hurricane, of peas and beans; for these 
plants are quick growers, soil-enriching, and the most 
‘putritious of all vegetable foodstutts. 

oD a 

A New Method of Preserving Meat. | 
A Belgian engineer has invented a machine which 

in all probability will diminish the importance of the 
present systems of cold storage in the preservation of 
large quantities of meat. The new method is described 
in the Bulletin of the Bureau of Agricultural Intelli- 
gence and of Plant Diseases for December 1912. 

In this it is stated that the invention is based on 
the fact that when the water that enters into the 
-composition of meat is caused to evaporate, the organic 
liquids are concentrated to a point at which bacteria do 
not develop except with great difticulty. Moreover, 
during the process of evaporation the meat becomes 
-coated with a film of gelatinous matter which protects 
the meat from further infection. 

The loss of moisture is caused to take place by 
means of a vacuum apparatus in which, towards the 
-end of the operation, both low pressure and temperature 
act together to desiccate only the surface of the meat. 
After a certain quantity of water has evaporated, ozone 
(a form of oxygen) is admitted as a sterilizing agent. 

Treatment for twenty “hours causes the meat to 
Jose about 20 per cent. of its original weight. The 
quantity of ammonia present (which is indicative of 
putrefaction) is less in the vacuum-treated meat than 
in ordinary fresh meat. The new process is said not to 
affect the composition and appearance of the meat 
within the protective film on the outside, and the taste 
is believed to be superior to that of frozen meat. 

The chief advantage of the process is that the cost 
price of meat preserved by the vacuum method is less 
than that by cold-storage, because it can be treated at 
the centres of production. 

If it is found that desiccated meat can be shipped 
as ordinary cargo there would appear to be some 
possibility of a trade becoming established in this 
article between South America and the West Indies, 
or what would be preferable, a deflection to the West 
Indies of some of the best Canadian beef that at pre- 
sent goes in large quantities to Smithfield. 

The reports on the extent of - 
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Requirements of Denitrifying Bacteria. 

In continuation of this subject, it is stated in the 
Beperiment Station Record, Vol. XXVILI, p. 424. that 

von Caron has recently obtained results on the special 
requirements of three different kinds of denitrifying 
bacteria, particularly in relation to food and energy, 
and to relative powers of utilizing atmospheric oxygen. 

Dextrose has been tound to be the most suitable 
form of energy material. Straw and trash are also good, 
but the fact that this material loses very readily its 
available carbon explains partly why the wasteful 
process of denitrification does not occur to any large 
extent in compost heaps. 

The addition of nitrogenous substances to the 
media was found to increase denitrification: and by 
means of the employment of an atmosphere of bydro- 
gen, it was shown conclusively that the exclusion of air 
in soils, leads to the destruction of nitrates even though 
other conditions may be favourable for their preserva- 
tion. As regards the three different kinds of bacteria 
experimented with, it was established that they do not 

all exhibit the same degree of activity per unit of 
energy used, and that a solution of energy material of 
too high a concentration causes, as one would expect, 
a depression of activity; whilst an increase of alkaline 
carbonates in the soil may have fhe opposite effect. 
a 

Botanical Exploration in Bermuda, 

A subject of much general interest to West Indians 
is dealt with in a recent number of the Journal of the 
New York Botanical Garden, namely, the origin of 
island vegetation. The little archipelago of Bermuda, 
so far separated from other land both in distance and 
by depth of ocean, is naturally a centre of particular 
interest in this respect. In his account of the Hora of 
Bermuda, the Director-in-chief of the New York 
Botanical Garden presents the following results of the 
exploration in regard to the number and origin of the 
plants collected: Flowering plants, 150 species (about 
10 native): ferns, 19 species (4 native): mosses, 31 
species (3 native): lichens, 50 species (some 6 native); 
fungi, 175 species (at least 8 native); algae, 250 species 
(some 5 native). 

In regard to the transportation of species the 
following information is given. All the. salt-loving 
species and those with fruits that can retain their 
vitality in salt water have floated to Bermuda. These 
number forty-one. All the marine algae have come in 
the same way. Hurricanes are regarded as the chief agent 
in the transportation of light seeds and fruits of Hower- 
ing plants and the spores of land cryptogarns. In this 
category some eighty-three species are to be included. 
Migratory birds are considered responsible for. the 
introduction of smaller seeded species other than those 
transported by water or wind. 

What has been noted above seems to question 
whether the high degree of reliance that is usually 
placed on plant disease legislation is actually warranted. 
It is certain, at all events, that disease is transported 
by natural and often unseen agencies, as well as by 
means that have arisen as eoncomitants of modern 
civilization. 
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INSECT NOTES. 

THE LIME TWIG BORER. 

Towards the end of 1912, limes in a certain district in 
Antigua were found to be suffering from an attack of a new 
pest. The attack was evident from a large number of 
branches which had broken down and were hanging in the 
trees in a dry and withered condition, whilst a few of these 
branches were found to have been broken off completely and 
were lying on the ground. Examination revealed the fact 
that at the point of breaking each of these branches had been 
neatly cut nearly all round, so that, as the wood dried, a slight 
gust of wind would have caused it to break at the point. 
A search for the insect which was responsible for this damage 
showed that there was no tunnel or injury extending from this 
breaking point on the portion of the branch toward the tree 
itself: but in every instance the portion which had troken 
down or fallen off was found to be more or less tunnelled, and 
in many instances a borer beetle larva was discovered in the 
tunnels. Specimens of the adult, which is a small longicorn 
beetle, have been reared from the larvae, ard they have now 
been identified through the courtesy of Mr. Guy A. K. 
Marshall, Scientific Secretary to the Imperial Bureau of 
Entomology, who states that the technical name of this 
insect is Hlaphidion mite, Newman, and that there are 
specimens of it in the British Museum from St. Thomas, 
St. Bartholomew, St. Kitts and Guadeloupe. 

This imsect was found to occur in two localities in 
Antigua at nearly opposite sides of the island. At that time 
it was supposed to be a local pest. From the information 
now at hand, however, it appears to be of fairly general 
distribution throughout the Leeward Islands. 

The following information is taken from a report on 
a visit to Antigua in December 1912, by Mr. H. A Ballou, 
M.Sc., Entomologist on the Staff of the Imperial Pepartment 
of Agriculture. 

‘The attack on a lime branch apparently always begins in 
a smal{ twig; that is to say, the egg is laid on a small twig 
and the young grub first begins feeding in this situation. It 
is not possible to say whether the twig on or in which the egg 
is laid is dead or dying at the time of egg-laying; but in 
every instance of attack observed, both in the field and in 
specimens forwarded to this office, the small twig has been 
found entirely eaten out, the dead interior connecting with 
the tunnel in the larger branch from which the twig springs. 
The larger branch is always more or less girdled by the tunnel 
of the grub. This girdling seems to be the first thing done 
by the grub on reaching the larger branch, and it results 
in the death of the branch beyond the point of the girdle. 
The borer tuonel does not circle the twig in such a manner as 
to cut it off completely, but the direction is rather spiral so 
that, as the injury to the branch becomes more and more felt, 
the limb breaks down and is usually left hanging for some time. 
The entire grvb and pupa stages of development are passed 
within this branch, the adult beetle only issuing from the 
dead branch some’ time after emerging from its pupal con- 
dition, This last statement is based on the fact that the 
adult: beetles fully formed, and with mature colours, 
have been found in this situation, apparently never having 
heen out. 

‘The length of the life-cycle is not known. The number 
of eg gs laid by a single female, and the other food plants on 
which they are laid have also still to be learned. The 
life-cycle, may safely be said to be comparatively long, since 
specimens have been found, both larval and adult, in lime 
twigs which had apparently been dead fora long time, and 
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as it seems likely from what we know that this insect begins. 
its feeding in living wood, this would indicate a long: 
life-cycle. 

‘In another locality. the same insect was found at worlk. 
ina few neglected lime trees, and a grub was found in 
a tamarind branch whick appeared, from the nature of the 
tunnel made, to be the same as the one in the lime trees. 
A piece of dead Acaéia wood found at this same place had’ 
been bored and girdled in a manner very similar to the limes, 
and it may be that the Acacia is also a food plant of this 
insect. No indications of the presence of the insect were: 
found in the other parts of the island visited. 

‘It is likely that the beetle has occurred as a pest of 
limes in Antigua for some time but has been overlooked. It 
is very probable that it hasa considerable range of food plants- 
from which renewed attacks on limes may be experienced. 
from time to time. The presence of this insect, however, 
should not prevent the development of the lime industry in 
Antigua, as it ought to be a fairly easy pest to control. 
Within a very short time from the beginning of the attack, 
the grub injures the branch, in which it is to complete its. 
development, to such an extent as to make the damage very 
conspicuous. First of all the leaves wilt, they then discolour 
and dry up; about this time the branch breaks at the point 
of girdling, and usually hangs in the tree, forming a very 
conspicuous notice of the presence of the beetle. 

‘The remedy to be employed is therefore obvious. Any 
dying branch on which the leaves are curling up or turning 
yellow, should be carefully examined for the presence of the- 
borer, and if the grub can be found it may easily be dug out, 
or the branch may.be removed sufticiently far back toward 
the tree to ensure the removal of the grub. It is more- 
likely that the attacked branches will most often be detected 
after the breaking down has occurred, and then the point at 
which the branch should be cut is clearly indicated. When. 
the branch has broken, the grub will always be found in that 
part of the branch beyond (or outside of) the break. If all 
these broken branches in which the grubs occur can be 
collected and burned, say at intervals of one month, it 
ought to be possible to reduce the numbers of this insect to 
such an extent that it would no longer be a pest. 

‘The loss of the attacked branches, in the first instance, 
is, of course, an important item from the lime grower’s point 
of view; but if this system of collecting is carefully carried 
out there will probably be very little infested. material te- 
collect after the first two or three times, because the destruc- 
tion of all the developing grubs over a period of three or 
four months will very largely preclude further increase and 
development on the part of this insect,’ 

It may be useful to compare briefly the habits of the 
lime twig borer with those of other beetles of the longicorn 
group which cause the breaking off of twigs and branches - 
(the oak pruner and the twig girdlers), or which by reason of ~ 
their attacks on limes (the bark borer) are of interest in 
this connexion, 

In the case of the lime twig borer it seems to he natural - 
for the larva to tunnel around the branch in such a manner 
as to cause it to break down but not to be severed. The 
dead wood in which the larva continues to live being thus 
kept off the ground, the decay of the woody tissue is less 
rapid than would be the ease if it fell and came urder the 
influence of the moisture of the ground in the shade of the 
growing trees. In other words, the larva lives on dead and 
dry, but not decaying, wood, 

Elaphadion villosum, which occurs commonly in the 
United States, is called the oak pruner because it often 
attacks the twigs and branches of oak: it also attacks the. . 
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apple. This insect differs from the lime twig borer in the 
important particular of the manner in which the twig is 
girdled. 

The egg is laid in a small branch, as is that of the lime 
twig borer. The young larva eats out. this small branch, and 
soon after entering the larger one, girdles it in such a manner 
that it breaks off and falls to the ground. The larva is in the 
fallen portion: this coming in contact with the moist condi- 
tions on the ground begins to decay and the larva feeds on 
decaying wood tissue. 

In a recent number of the Agricultural News (see Vol. 
XI, p. 250) an account was given of the twig girdlers of the 
-genus Oncideres, 0. amputator being the West Indian form, 
in the case of these insects, the girdling of the twig is accom- 
plished by the parent female beetle in such a way that the 
portion in which the egg is laid will fall to the ground, and 
the larva in this case feeds from the beginning of its life on 
dead and decaying woody tissue. 

The lime tree bark borer (Leptostylus praemorsus) 
differs from the lime twig borer in habit and manner of 
attack. The twig borer, as already explained, attacks the 
twigs and branches of the lime, whilst the bark borer begins 
its attack in patches of dead bark on the main stem of the 
tree which are often occasioned by wounds from implements 
used in tillage, or by bad pruning. ‘The larvae feeding at the 
junction of dead and living tissue hastens the death of the 
‘bark and soft sap wood, and, when the attacks are suffi- 
ciently severe, the entire tree is sometimes killed from 
@ point near the level of the ground. 

THE NATURE OF CACAO 

FERMENTATION. 

Recently communicated to the Chemical Society and 
published in their journal for November 1912, is an important 
paper by Bainbridge and Davies (of Messrs. Rowntree & Co., 
Ltd.) entitled The Essential Oil of Cocoa, 

Much of the information it contains is purely of scientific 
interest, but those matters dealt with, which are likely to 
prove useful and interesting to the cacao grower have been 
abstracted as follows. 

The essential oil was obtained in the investigation by the 
distillation of cacao nibs. It possesses an intense odour of 
-cacao, and the flavour was clearly perceptible in a dilution of 
1 in 50 million parts of dilute syrup. The flavour is most 
nearly akin to that of coriander oil. It is pointed out that 
‘in the method of preparing cacao beans in the Tropics by 
fermentation and slow drying, a number of possible ethereal 
substances are added naturally to the crude oil. ‘To explain 
this, adescription is given of the different fermentation changes, 

-as investigated by one of the authors in the West Indies. 
The first runnings from the fermenting box contain 

alcohol, invert sugar and tartaric acid. Part of this liquor 
penetrates into the beans, but the shell membrane is fine 
enough to prevent the micro-organisms, which lead to the pro- 
duction of these substances, from percolating to the kernels. 

During the first twenty-four hours of fermentation the 
éemperature rises to 35°C. or 40°C., varying with the exact 
position of the box. Within forty-eight hours it rises to 
40°C. to 45°C., and if the fermentation is continued for five 
or six days, the temperature will be found to rise to 
-a maximum of 45°C. to 50°C. Higher temperatures are 
occasionally noted when the fermentation is continued for 
an exceptionally long period, for instance, ten to eleven days, 
as in Trinidad. In this case, however, the temperature will 

‘fall towards the close. 
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The bio-chemical nature of the different changes is 
explained as follows: 

(1) A large growth of Saccharomycetes apiculatus (‘yeast’) 
together with small quantities of S. anomalus, doubtless 
derived from the surface of the pod husks. This stage lasts 
about twelve hours. 

(2) As in spontaneous wine fermentation, an enormous 
development of true Saccharomycetes occurs. If the tempera- 
ture rises there will be no formation of new cells after the 
first forty-eight hours. The alcohol produced soon arrests 
the growth of S. apiculatus and the ‘wild’ yeasts. A quantity 
of alcoholic liquor drains away. 

(3) Acetic acid fermentation occurs. ‘This is caused by 
Bacillus aceti brought in great numbers by swarms of the 
‘vinegar fly’ (Drosophila). If the temperature does not rise 
above 50° C., the acetic bacteria continue to grow during 
the remainder of the fermentation. 

(4) Finally, if the fermentation is prolonged beyon® 
eight days a growth of spore-bearing bacilli of the Bacillus 
subtilis type will take place. 

In continuation the authors* state: ‘It is obvious that 
a number of the products resulting from these complex fer- 
mentations will percolate into the bean, and of these the less 
volatile constituents will remain on the dry kernel. Conse- 
quently we shall expect to find that the true essential oil of 
cocoa is accompanied by a certain number of esters and higher— 
alcohols, analogous to those produced in other spontaneous 
fruit fermentations taking place at comparatively high tem- 
peratures in presence of a free supply of air. 

After describing the chemical and physical properties of 
the essential oil and other volatile products of cacao, the paper 
concludes with a summary, part of which is reproduced as 
follows:— 

1) The aromatic principle of the cocoa bean is an 
essential oil. (2) Two thousand kilos. of cocoa nibs (deprived 
of some cocoa butter) gave a yield of 24cc: of purified on 
with a very powerful aroma and flavour of cocoa. (3) The 
oil was fractionally distilled three times and the third distil- 
lation yielded seven fractions. (4) Tbe early fractions were 
rich in esters, derived in all probability from the fermentation 
of the cocoa ‘pean. (5) The middle fractions were rich in 
d-linalool, corresponding closely with coriandrol. The total 
linalool represents more than 50 per cent. of the cocoa oi).” 

Co-operation in St. Vincent: Report on tha 
Agricultural Bank.—A copy of the Annual Report of tha 
Board of Directors of the St. Vincent Agricultural Credit anc& 
Loan Bank, Ltd., has lately been received from His Honotir the 
Administrator of St. Vincent. The Company is incorporated 
under the Companies Act and appears to be in a very 
flourishing condition. Owing to demands from shareholders 
for loans, the management deemed it expedient to borrow 
$400. Notice of this was given in the local papers in the 
month of May. The amount was immediately subscribed and 
on December 31, $200 of the amount had been repaid, 
As an outcome of the support of His Honour the Adminis-~ 
trator and of the Imperial Commissioner of Agriculture, 
a further loan of $960 was obtained from the British 
Cotton Growing Association for five years at 3 per cent. 
per annum. The balance sheet for the past year shows new 
creditors, and records general progress. The bank’s accounts, 
by the courtesy of the Government, have been examined by 
the Official Accountant. After making provision for trans— 
ferring $200 to the reserve fund, the Board have recom~ 
mended that a dividend of 6 per cent. be declared on tha 
invested shares, 
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GLEANINGS. 

A successful Agricultural Show was held at Antigua on 
February 20. The exhibits numbered approximately 1,600. 

The India Rubber World, for February 1, 1913, refers to 
Mr. H. A. Wickham as the ‘father of rubber plantations.’ 
It may be remembered that Mr. Wickham was the first man 
to collect, in 1876, Hevea seeds along the Amazon, and to 
ship them to Kew for plantation purposes. 

The Curator of the Botanic Gardens, Dominica, states in 
a recent communication that the distribution of plants from 
the Botanic Station during February has been as follows: 
limes 1,862, Para rubber 50, grafted mangoes 3, miscella- 
neous plants 66. This makes a total of 1,981 plants. 

Information received from the Curator of the Botanic 
Station, Antigua, shows that during February, the distribu- 
tion of plan‘s has been an important feature of the work in 
the gardens. There were distributed during the month 
26,350 cane cuttings, 493 miscellaneous plants, 443 coco- 
nuts, 200 lime plants, 29 tree-seedlings and 650 tree-cuttings. 

The rubber exports from the Federated Malay States 
have increased from 17,547,471%b. for the period January to 
November 1911, to 31,024;086lb. for a similar time in 
1912. During November 1911, 2,104,317hb. of rubber were 
exported, during November 1912 the amount shipped was 
3,111,473. (From The Board of Trade Jowrnal, for January 
1913.) 

Circular No. 108, received from the United States 
Department of Agriculture, contains abstracts from the Pro- 
ceedings of the Association of Official Agricultural Chemists, 
1912. It contains important resolutions of interest in the 

West Indies, concerning analytical methods in the chemical 
examination of insecticides, water, foodstuffs, sugar, molasses, 
Spices, and cacao. ; 

In a communication received from the Curator of the 
Botanic Station, Montserrat, it is stated that the cotton ernp 
is now practically finished and that much better reports are 
being received on this year’s shipments. About 40 acres of 
cotton were planted in the middle of the island in January 
and February. The destruction of old plants is beimg carried 
out as quickly as possible. 

An announcement appears in the Dominica Chronicle, 
for February 15, regarding the newly established Govern- 
ment scholarships at the Grammar School. Candidates must 
be over fourteen years of age and the syllabus of the examina- 
tion is based on the usual English subjects taught in the- 
elementary schools. The scholarships are competitive and 
are tenable for three years, or during good conduct. 

Rice cultivation continues to receive attention in the 
Argentine. The grain produced is said to be too soft, though 
lately there have been signs of improvement, the outcome, it 
is thought, of the efforts of the Agricultural Department who 
have encouraged the exhibition of both shelled and unshelled 
rice at the agricultural shows at Buenos Ayres. (From 
Diplomatic and Consular Reports, No. 5029, Annual Series.) 

In the Colonial Reports—Annual, 1911-12, No. 743, it 
is stated that the year under review has been remarkable, in 
Uganda, for the great increase in the number of Europeam 
plantations. It is pointed out that although plantation crops 
do not at present figure very largely m the exports they will 
probably do so in the near future. The acreage under coffee 
is rapidly being extended. A large amount of land is also 
being planted in rubber and, to a less extent, in cacao. 

Following the loss of cattle which had been fed upon 
sorghum, experiments have been carried out in Uruguay, to 
determine the hydrocyanie acid (prussic acid) content of 
different varieties of this plant at various stages in its 
development. All three varieties were found to contain 
hydrocyanic acid during the growing period. The content 
diminished with the growth of the plants, and no prussic 
acid was found in the seeds. (From the Hxperiment Station 
Record, for July 1912.) 

According to the Financier and Bullionist, for January 
27, 1913, a company called the West India Copra and 
Produce Estates, Limited, has been founded to acquire and to 
deal in estates in present bearing, producing coco-nuts, 
cacao and other tropical products. The company will act as 
commercial agents, manage and inspect plantations, in fact, 
aarry on the usuai business of a tropical plantation company. 
The directors have already entered into contracts for the 
acquisition of three freehold estates in Tobago, 

The Modern Sugar Planter for January 25, 1913, 
provides information which shows that the total consumption 
of sugar in the United states during 1912, was 3,504,182 
tons, an increase of 152,791 tons on 191). The sugar used on 
which full duty was paid was 106,350 tons, and the amount 
of sugar on which @ concession of duty was allowed was 
2,608,632 tons; consumption of domestic production was 
789,200 tons. Cuba contributed 1,664,863 tons, Hawaiian 
Islands 526,281 tons, Porto Rico 285,556 tons, Philippine 
Islands 131,932 tons, domestic cane 257,194 tons, domestic 
beet 516,851 tons, maple sugar 7,000 tons and molasses 
sugar 8,155 tons, 
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STUDENTS’ CORNER, 

MARCH. 

First Pertiop. 

Seasonal Notes. 

The present time is suitable for taking note of the vari- 
eties of cane that are especially adapted to the conditions in 

which you live. In comparing the growth of the different 
varieties, due regard should be had to the climatic conditions 
of the past season. And in this connexion it is not alone the 
total amount of rainfall received that must be considered, 
but also the distribution of this rainfall. Some varieties of 
cane are not only unsuitable for districts of low rainfall but 
also will not flourish in districts where, “in spite of a high 

~ total rainfall, the precipitation is badly distributed. Shallow- 
rooting varieties, like 6.1753, appear to be unable to 
grow well under these conditions, whereas a deeper rooting 
variety like B. 208, although requiring a larger quantity of 
moisture during the course of its life-history, can neverthe- 
less tide over short periods of drought more easily than can 
many other canes having different characteristics. 

Another important matter at this time of the year in 
regard to the sugar-cane, is the effect of the juice'from bored 
cane upon that of healthy cane in the factory. It is believed 
that a very small quantity of juice from cane attacked by 
borer and by the red rot fungus, can seriously interfere with 
the tempering of the juice. Those who are connected with 
a factory may be able to devise an experiment for obtaining 
definite evidence on this point, whilst all should endeavour 
to prevent as far as possible, diseased canes from being sent 
to the factory in ordinary practice. 

In many places the picking and curing of cacao will be 
in progress. This should lend a lively interest to the article 
on the nature of cacao fermentation which appears in this or 
the succeeding issue of the Agricultural News. It will be 
learnt from this article the reason why fermentation has so 
much effect on the flavour of the nibs, and hence why 
fermentation is an important matter from the business point 
of view. You should always endeavour to regard natural 
science from the aspect of application as well as from the 
point of view of its value as fresh information. 

The benefits to be derived from giving proper care and 
attention to cacao trees were dealt with in an article in the 
last issue of this journal, and the yields from trees nineteen 
to twenty-one years old were there recorded. In the current 
or succeeding issue, the article on the effect of grass on fruit 
trees should be considered in relation to cacao orchards and 
rubber plantations, particularly in regard to the matter of 
mulching and the practice of weeding around the base of the 
trees. 

Questions for Candidates. 

PRELIMINARY QUESTIONS, 

(1) How does milk of lime assist’ in clarifying cane 
juice? What is the result of using an excess of lime? 

(2) Explain clearly, with examples, the difference 
between (a) sexual reproduction and vegetative reproduction; 
and the difference between (b) fertilization and pollination. 

INTERMEDIATE QUESTIONS. 

(1) Write a short account of the use of scientific names 
of cultivated plants, and of the scientific names of the fungi 
and iusects by which these plants are parasitized. 

(2) Give details as to the methods and cost of provid- 
ing (a) a living fence (b) a living .wind-break. 

FINAL QUESTIONS. 

(1) Describe any disinfectants you are acquainted 
with. How may these be employed usefully on the estate? 

(2) Discuss the advantages that accrue from the taking 
of regular inventories, on estates.- What things on the estate 
would you class as representing fixed capital ‘and circulating 
capital, respectively? 

DEPARTMENT NEWS. 

Mr. A. H. Kirby, B.A., Scientific Assistant on the 
Staff of the Imperial Department of Agriculture, left 
Barbados for England on March 5, by the R.M.S. 
‘Magdalena’, on two and half months leave of absence, 
previous to taking up the duties of his new appoint- 
ment as Assistant Director of Agriculture in Southern 
Nigeria. 

On the recommendation of the Imperial Com- 
missioner of Agriculture, the Secretary of State for the 
Colonies has approved the acting appointment of 
Mr. W. R. Dunlop, as Scientific Assistant of the 
Imperial Department of Agriculture. 

Mr. F, W. South, B.A., Mycologist to the Imperial 
Department of Agriculture, returned to Barbados on 
February 19, from Montserrat, where he had been 
conducting investigations in regard to root diseases in 
that island. Mr. South is expected to leave Barbados 
on March 19, en route for the Federated Malay States 
where he will assume the duties of his new appoint- 
ment as Chief Agricultural Inspector. 

Mr, P. T. Saunders, M.R.C.V.S., Veterinary Officer 

on the Staff of the Imperial Department of Agriculture, 
returned to Barbados on March 5, by the R.M.S. ‘Mag- 
dalena’ from Grenada, where he had been engaged 
in investigations on certain diseases of live stock. 
Mr. Saunders has been nominated an official delegate 
to the forthcoming West Indian Conference on Tuber- 
culosis to be held at Trinidad, and he is expected to 
leave for that Colony on March 24. 

Maximum Profit from Pen Manure.—The 
indifferent and careless management of pen manure means the 
loss of large quantities of available plant food. Liquid 
excrement is more valuable than solid, pound for pound. 
Water-tight floors and plenty of absorbents are necessary to 
prevent its waste. All pen manure is more valuable fresh 
than after storage. Leaching by rains is one great source of 
loss. Manure heaps loosely made and located under the 
eaves or on hillsides lose half of their value. Large losses of 
nitrogen occur by fermentation, noticeable by the smell of 
ammonia. This is due to organisms which require air. 
Packing the manure pile with a dip to the centre and keeping 
it soaked with water, keeps out the air and reduces fermenta- 
tion. Fresh manure may be spread at once on moderately 
level fields. There is little loss by fermentation, and the 
plant food leaches into the ground. (From Bulletin No, 221, 
of the University of Wisconsin.) 
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FUNGUS NOTES. 

A ROOT DISEASE OF PASPALUM 

DILATATUM. 

In the Report on the Botanic Station, Montserrat, for 

1910-11, p. 15, appears a short note on the introduction of 

this host plant which runsas follows: ‘This Californian grass, 

which has been grown with remarkable results in semi-tropi- 
cal countries, was introduced in July 1910. Seedlings were 
raised and an experimental plot formed. The growth, so far, 

has been more satisfactory than tkat of the Pennisetum, 

(Indian Fodder grass also recently introduced into Montserrat) 
but it is yet too early to say if it will ultimately prove to be 
a useful acquisition,’ 

The grass did fairly well at first, but was subsequently 
attacked by a root disease, which at the present time, has 
destroyed it. A recent examination of the diseased clumps, 
revealed the presence in them of a white mycelium which 
attacked the roots and sheathing leaf-bases in a manner 
strongly reminiscent of the effect produced by Varasmius 
sacchari on the sugar-cane. The leaf bases were cemented 
together in the way so familiar to cane planters by a waxy 
white mycelium easily visible on the outside of the base of 
each shoot, whilst numbers of the roots were dead and dry. 
The fungus appeared to grow right through the compact leaf- 
sheaths, and may even have penetrated the growing point. 
In any case the ultimate result was that the whole shoot 
dried up. In each clump either all or the majority of the 
shoots were dead. On breaking up the clumps the fruc- 
tifications of two or three rather small agarics were found, 
attached to the decaying leaves near the moist centre 
of the clump. One of these was a very small Marasmius 
with a delicate white cap and thin black wiry stalk; 
another, which was apparently a species of Crepidotus, had 
a resupinate thin pileus, attached to the substratum excentri- 
cally, and from this excentric point the gills radiated. The 
pileus averaged about 2 mm. in diameter, was often 
kidney-shaped, and in some cases provided with a very short 
stalk which bent over from the substratum to the point from 
which the gills radiated. The outside of the cap was white 
and the inside and gills pink. 

It was not possible to determine if any of the fructifica- 
tions observed belonged tc the mycelium causing the damage. 
The grass has been taken up and destroyed, as it is unlikely 
to prove of much economic importance in Montserrat when 
liable to a disease of this nature. 

A LEAF SPOT OF EUCALYPTUS 

PULVERULENTA. 

A young tree of this species growing in the Botanic 
Gardens, Montserrat, showed on its leaves the presence of 
numerous spots, which at the time of the examination were 
particularly noticeable on the leaves attached to the lower 
branches, and on the older leaves of the upper branches; 
whilst on a young shoot arising on the side of, and above, the 
infected portions, the foliage was quite healthy. The general 
appearance rather suggested that the infection was rain-borne. 

The spots themselves are first visible as irregular areas 
1 to 3 mm. in diameter of a colour rather paler than the 
general green of the rest of the leaf. As they increase in 
size they become slightly brownish in colour or may present 
a water-soaked appearance near the centre of the upper surface 
of the leaf, whilst on the under surface the same part is 

almost always water-soaked. When the spots reach a size of 

about 5 to 6 mm. in diameter, the central portion dries 

out and becomes grey brown in colour. This drying con- 

tinues indefinitely as the margin of the diseased area 
advances into the healthy tissue, so that eventually large 
patches are formed consisting of grey brown dry tissues 
bordered by a somewhat indefinite water-soaked margin 
about 2 mm. wide. Several of the spots may occur 
on one leaf, and may run into one another and form very 
large dead patches; in some cases this results in the death of 
the tip and the major portion of either side of the leaf, and 
nothing but a narrow green strip of healthy tissue is left 
along the mid-rib. No fungus fructifications were observed 
on any of the dried patches. 

A small portion of one of these young light green spots was 
cut out with a scalpel and rinsed in corrosive sublimate solu- 
tion 1 part in 1000 of water, then in sterilized tap water, and 
finally crushed in a drop of sterile tap water with a sterilized 
glass rod. After half an hour, two plates of nutrient agar 
were poured by the dilution method from this drop. In both 
piates a mixed growth consisting only of bacteria resulted, 
but there predominated certain small circular white colonies, 
with a smooth surface and a very definite margin, consisting 
of short straight rod-shaped bacteria. The occurrence of 
these colonies taken in connexion with the absence of fungi in 
the plates and of their fructifications on the spots, as well as 

with the appearance of the spots themselves, suggest a bacterial 
origin for this disease. Unfortunately, time did not allow of 

the carrying out of any further work to confirm this con- 

jecture. 
The disease could probably be controlled by the use of 

Bordeaux mixture. It is not of much importance, but is of 
interest as being one of the few diseases observed on the 
genus Eucalyptus in the West Indies. 

Citrus Scab.—A description is given of this disease, 
due to Cladosporium citri, in the Experiment Station Record, 
Vol. XXVII, No. 7. The fungus has been isolated from 
sour orange leaves and cultivated, and infection experiments 
have been made demonstrating that it is the cause of the 
trouble described. 

The organism seems particularly injurious to sour orange 
and lemon sprouts, and the author recommends the des- 
truction of these, together with spraying with ammoniacal 
copper carbonate or Bordeaux mixture. ‘The copper car- 
bonate solution is preferred since it usually does not cause 
an increase of scale insects as sometimes follows the use of 
Bordeaux mixture. 

Cotton anthracnose is a widespread and destructive 
disease in South Carolina. The disease is caused by 
a fungus (Glomerella Gossypi) which grows as a parasite in 
the parts of the plant and destroys the tissues. The fungus 
which causes the disease grows into tie seeds before they are 
mature and remains alive there until the seeds are planted. 
When such diséaSed seeds are planted in less than three 
years from the time of maturity they produce diseased 
plants. Diseased seed is the most important factor in the 
spread of the diseasé. By careful selection, seeds which are 
free from anthracnose can be secured from a field where the 
disease is present. The fungus which causes anthracnose 
does not remain alive in the field for more than one year. 
Crop rotation and seed selection will control cotton anthrac- 
nose. (From the Bulletin of the Bureau of Agricultural 

Intelligence and of Plant Diseases, for December 1912.) 
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THE HUMBLE-BEE. By F. W. L. Sladen, F.E.S. 

Maemillan & Co. Ltd. Price 10s. net. 

The book which bears the above title gives a most 
interesting account of careful observations in a fascinating 
nature study. 

The author has been a student of these insects from the 
days of his boyhood, and his acquaintance with them is not 
a casual one but savonrs throughout the book of a friendly 
intimacy. Asa result, his account of the life-history of the 
species of British humble (or bumble) bees of the genus Bom- 
bus and the parasites, or perhaps better, the usurpers of the 
genus Psithyrus, is a narrative full of interest to the reader and 
one which conveys to him a sense of the enthusiasm of the 
naturalist. This portion of the book comprises the first four 
chapters. 

Humble-bees are essentially inhabitants of the north, 

and they flourish best at about the latitude of Great Britain. 
They occur abundantly in Europe, central Asia and North 
America, their range northwards extending to within the 
Arctic circle. 

They are found in the Himalayas at altitudes from 2,000 
to over 12,000 feet. They do not occur in the plains of India, 
nor in Africa except along the north coast, and Australia and 
New Zealand have no native species. Where they occur in 
the tropics they are generally confined to the mountains, 
although Brazil has a few indolent-looking species, 

The number of distinct species of humble-bees is probably 
something over 100, of which seventeen are recorded as 
occurring in the British Isles, while the varieties or sub- 
species amount to over 1,000. 

The humble-bees are social insects living in societies or 
colonies. ‘The fertile queen survives the winter and in early 
spring undertakes the forming of her nest, A suitable place 
having been found, she proceeds to make the necessary 
preparations for the raising of her family, preparing it for 
occupancy by forming in the midst of a mass of fine dry 
grass or moss a small cavity, in the centre of the floor of 
which she fixes a small lump of pollen moistened with honey; 
upon this she deposits eggs in a small waxen cell. She 
broods over these eggs, incubating them with the heat of her 
body, leaving them only to collect food, part of which is 
eaten at the time of gathering and a part is stored in 
a specially constructed waxen honey pot as a supply to be 
drawn on during bad weather when she cannot forage. 

The eggs hatch four days after they are laid; the larvae 
become full-grown in seven more days, and they then pupate, 
and in another eleven or twelve days emerge the first perfect 
insects of the new brood. During all this time, twenty-two 
or twenty-three days in favourable weather, the queen has 
had to work alone, building the nest, hatching the eggs and 
collecting food, then keeping the larvae warm and feeding 
them, and later keeping the pupae warm to hasten their 
emergence. From this time on she has the assistance of the 
workers from the first lot of eggs and her function now 
becomes one of egg-laying almost entirely. 

The account of the activities of the nest for the remain- 
ing weeks of the summer is full of interesting detail, down to 

the time when on the advent of the cool weather of autumn 
the mother queen, worn out with the arduous duties of the 
season, succumbs to fatigue, chill, and the inevitable result of 
the accomplishment of her life-work. Many queens fall vic- 
tims to natural enemies and many nests fail to develop suc- 
cessfully. From the prosperous ones, however, are developed 
males and females ; the latter, after mating, hibernate until 
the following spring: the males die on the advent of the cold 
weather. The account of the usurpation of the nest by the female 
Psithyrus is also of interest. This insect invades the Bombus 
nest and, after ingratiating herself with the workers, kills 
the queen which she finds there, and becomes the egg-laying 
mother of the nest, the Bombus workers rearing the 
Psithyrus young, as they normally rear those of their own 
kind. As a result of this habit, the Psithyrus bees do not 
include workers among their castes, the Bombus workers 
being relied upon to care for their young. 

The Psithyrus bees and those of the Bombus group are 
closely related and are probably descended from a common 
ancestral form. The species of Psithyrus generally resemble 
the particular species of Bombus whose nests they invade. 

Humble-bees are attacked by many enemies in addition 
to Psithyrus, among which perhaps the chief are mice and 
shrews. Other insects, mites and nematode worms also prey 
upon or parasitize them. Birds are not serious enemies. 

Turning to the information presented regarding the 
domestication of the humble-bee, in chapters five to seven 
there are given accounts of finding and taking nests, descrip- 
tions of the houses and artificial nests which have been used 
in the studies of these insects, and an interesting general 
account of the domestication of humble-bees. 

Chapters eight and nine give an account of the British 
species of Bombus and Psithyrus. This portion will be of 
the greatest interest to students of these insects, for in 
addition to the descriptions and tables for separating the 
species, there are five plates reproduced in colour from photo- 
graphs from nature showing all these insects at natural size, 
including the males, females and workers of Bombus, and the 
males and females of Psithyrus. The colour plates are 
excellent examples of this kind of photographic reproduction. 

The humble-bees are useful in connexion with the 
pollination of many flowers with long corolla tubes, their 
long tongues making it possible for them to reach the 
nectaries which the shorter-tongued honey bee and others 
could not get at, with the result that they would soon cease 
to visit such flowers. The author describes the honey stored 
by the humble-bees as being of a pleasant taste; American 
writers, however, do not consider the tast2 of the humble- 
bee honey of that continent as being at all pleasant. 

In the West Indies the true humble-bees do not occur, 
or if they do, the occurrence is rare and these insects are not 
known as familiar objects. The large black carpenter bees 
of the genus Nylocopa, which are called humble bees, are 
solitary in habit, and differ in many important points of life- 
history. In the first sentence of the introduction, Mr. Sladen 
says: ‘Everybody knows the burly good natured humble-bee.’ 
One can only wish that this were so in the tropics, for whilst 
the interest of the book is bound to be felt by the reader, 
the study of the insects which would naturally accompany 
the reading would greatly increase the interest 

In addition to the attractive nature of the subject matter, 
the book itself is worthy of mention. Printed in large clear 
type, on good paper, excellently illustrated and well bound 
in brown cloth, it is worthy of a place on the shelves of every 
entomologist and lover of nature. 
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MARKET REPORTS. 

Inpia ComMITTEE CIRCULAR, 

February 25, 1913; Messrs. E. A. De Pass & Co., 

February 14, 1913. 

West 

Arrowroor—4id. to 5d. 
Batata—Sheet, 3/3 ; block, 2/34 per tb. 
BrEswax—£7 10s. to £7 lds. 
Cacao—Trinidad, 70/- to 81/- per cwt.; Grenada, 64/6 

to 71/-; Jamaica, 60/- to 68/-. 
OorrEE—Jamaica, 72s. to 82s. 
Uorra—West Indian, £25 per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 17}d. to 23d. 
Fruit—No quotations. 
Fustic—No quotations. 
GinceR—(uiet, 46s. to 63s. 
IstncLass—No quotations. 
Honry—No quotations. 
Lime Juice—Raw, i/6; concentrated, £19 10s. to £22: 

otto of limes (hand-pressed), 10/. 
Loewoop—No quotations. 
Macre—2/4 to 2/9. 
Nourmecs—5fd. to 64d. 
Pimnento—2!d. to 22d. 
Rupser—Para, fine hard, 4/-; fine soft, 3/11; Castilloa, 

3/4 per th. 
Rum—Jamaica, 2/3 to 6/. __ 
Sucar—Crystals, 16/9 to 19/5; Muscovado, 11/- to 14/-; 

Syrup, 19/9 to 15,9; Molasses, no quotatioas, 

New York,—Messrs. Gitteseie Bros, & Co., February 

21, 1913. 

Oacao—Caracas, lic. to 154c.; Grenada, 14$c. to 15c; Trin- 
idad, 15jc. to 16}c. per th.; Jamaica, 13c. to 13fc. 

Ooco-nurs—Jamaica, select, $51:00 to $32-00; culls, 
$20°00 to $2100; Trinidad, select, $3200 to $34:00; 
culls, $20°00 to $21°00 per M. 

Corrre—Jamaica, 13jc. to 16c. per fb. 
Gincer—S8jc. to 12c. per tb. 
Goat Sxins—Jamaica,50c.; Antigua and Barbados, 48c. to 

50c.; St. Thomas and St. Kitts, 44c. to 46c. per th. 
Grape Fruit—Jamaica, $2°75 to $3°25. 
Limes—$6'00 to $6°75. 
Macre—50c. to d7c. per th. 
Nurmecs—110’s, 13c. 
OrancEes—Jamaica, $200 to $2°25 per box 
Pimento—4e. per Ib. 
Sucar—Centrifugals, 96°, 5°45c. per Ib.; Muscovados, 89°, 

2°95c.; Molasses, 89°, 2°70c. per fb., all duty paid, 

Trinidad,—Messrs. Gorpon, Grant & Co., March 3 

1913. 

’ 

Oacao—Venezuelan, $17°00 per fanega; Trinidad, $17:00 
to $17°75 per fanega. 

Coco-nut O1r—$1°16 per Imperial gallon, 
CorrreE—Venezuelan, lic. per tb. 
Copra—$4°25 per 100 th. 
Dxat—No quotations. 
Ontons—$1'50 to $500 per 100 fh. 
Peas, Sprit—$od‘90 to $6°00 per bag. 
Potators—English, $1°50 to $2'00 per 100 ft. 
Rice—Yellow, $5°50; White, $6°75 to $7:00 per bag. 
Svucar—American crushed, no quotations. 

Barbados.—Messrs. JAmEs 

Marcu 15, 1913. 

A. lLynow & Co., Litd., 

March 8, 1913; Messrs. T. S. Garraway & Co., 

March 10, 1913; Messrs. Leacock & Co., Feb- 

ruary 28, 1913. 

Arrowroot—$7'00 to $7°50 per 100 tb. 
Oacao—$10°50 to $12°50 per 100 fh. 
Coco-nuts—$24'00. 
Hay—$1°50 per 100 tb. 
Manvures—Nitrate of soda, $75°00; Cacao manure, $48:00 

to $50°00; Sulphate of ammonia, $85°00 per ton. 
Motasses—No auotations. 
Onrtons—$1°80 to $6°00 per 100 th. 
Peas, Sprit—$b6'00 to $6°25 per bag of 210 th.; Canada, 

$300 to $4°55 per bag of 120 th. 
Porators—Nova Scotia, $2°u0 to $3-00 per 160 th. 
Rice—Ballam, $5°15 to $5°30 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 

Sucar—American granulated, $4°50 per 100 th. 

British Guiana.—Messrs, Wretine & Ricurer, March 1, 

1913; Messrs. SanpBacH, Parker & Co,, Feb- 

ruary 28, 1913 

Messrs. Wretine | Messrs. Sanp- 
ARTICLES. Sjereencn, BACH, PARKER. 

y & Co. 

ARrRowRooT—St. Vincent _—- == 

Batata—Venezuelablock| No quotation Prohibited 
Demerara sheet 70c. per tb. — 

Oacao—Native 18c. per tb. 19¢c, per th. 
Oassava— 6c. = 
Oassava STARCH— $6°00 = 
Coco-nuTts— $16 to $20 per M.|$10 to $16 per M, 

OCorrer—Creole l7c. per fb. 18e. per tb. 
Jamaica and Rio 18c. per tb. 19¢c. per bb. 
Liberian lc. per th. 13c. per th. 

DHat— $3°75 to $3:90 per $400 
bag of 168 th. bag of 168 th. 

Green Dhal $500 ae 
Eppors— 72c. to $144. puna’ 
Mo.asses— Yellow None — 
Ontons—Teneriffe 

Madeira Te. to 8c. per th. |6$c. to 8c. per th. 
Pzas—Split $7°00 per bag $7°30 per bag 

(210 tb.) (210 tb.) 
Marseilles _— 

PLANTAINS— 12c. to 40c. —— 
Porators—Nova Scotia $2-75 $3°25 

Lisbon — 
Porators-Sweet, B’bados $1:20 —— 

per bag 
Rice—Ballam No quotation —— 

Creole $4°75 to $500 $500 
TANNIAS— $1°32 — 
Yams— White $1°92 — 

Buck $1-92 = 
Sucar—Dark crystals $220 to $2°25 $2°25 

Yellow $3°25 to $3°60 33°00 
White $4°00 $500 
Molasses — 

TimBeR—Greenheart 32c. to 5dc. per | 32c. to 5dc. per 
cub. foot cub. foot 

Wallaba shingles}! $4°00 to $6:25 | $4:00 to $6:00 
per M. per M. 

s» Oordwood| $1°80 to $2:00 — 
per ton 
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Publications on sale of the Imperial Department of Agricuiture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print, Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 2d. 
Volumes II, III, IV, V, VI, VII, VIII, IX, X, and XI:—Price 2s. each ; Post free 2s, 8d, where complete. (III, 2; 

IV, 3; and V, 2 and 3 are out of print.) 

Volume XII. Nos. 1, 2, and 3, No. 4:—Containing Papers on PLANT DISEASES AND PESTS, COCOA-NUT, LIME AND 

FRUIT, AND RICE INDUSTRIES, prepared for the recent Agricultural Conference, comprising, among 
others: The Use of Entomogenous Fungi on Scale Insects in Barbados; Further Notes on the Fungus 
Parasites of Scale Insects; Report on the Prevalence of Some Pests and Diseases in the West Indies, for 
1910 and 1911: Cocoa-nut Palm Insects in Trinidad; Some Fruit Diseases; Experiments in Lime Juice 
Concentration; Some Root Diseases of Permanent Crops in the West Indies; The Bay Rum and Bay Oil 
Industries of St. Thomas and St. Jan; The Classification of Sweet Potatoes; The Water-Supply of Antigua; 
Artificial Cross-Fertilization of the Mango; and Rice Experiments in British Guiana. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. Those mentioned in the following list are still available: the rest are out of print. 

(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 

Sucar Inpustry. 
Seedling and other Canes at Barbados 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1902, No. 19, price 4d.;in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.; 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; 

Price 2d. 
Price 5d. 

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Edition, 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part IL, price 4d. 

(5) General Treatment of Insect Pests (Revised), price 4d. 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. Price 4d. 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(70) Coco-nut Cultivation in the West Indies. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 

The above will be supplied post free for an additional charge of }d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 1}d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
Qs. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, and IX complete, with title page and index, asissued 
—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes can no 
longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents. All 

applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutau & Co., 37, Soho Square, W. 
Barbados: Apvocate Co. Lrp, Broad Street, Bridgetown. 
Jamaica: Tue EpucationaL SuppLy Company, 16, King 

Street, Kingston. 
British Guiana: THE ‘Dairy CuronicLE Orrice, Georgetown, 
Trinidad : Messrs. Mutr-Marsuatt & Co., Port-of-Spain. 
Tobago: Mr. C. L. Puacemann, Scarborough. 

St. Vincent: Mr. L. S. Mosetey, Agricultural School, 
St. Lucia: Mr. M. A. Lawrence, Botanic Station, 
Dominica: Mr. J. R. H. Brrpcewater, Rosean, 
Montserrat : Mr. W. Rosson, Botanic Station. 
Anugua: Mr. S. D. Maton, St. John’s. 
St. Kitts: Tae Brste anp Book Suprty Agency, Basseterre, 
JTevis : Messrs. HowEtt, Bros., Charlestown. 

Grenada ; ‘Tue StorEs’ (Grenada) Limited, St. George. 
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THE BEST - MANURES FOR GOLONIAL USE 

Ohlendorff’s Dissolved Peruvian Guano—-For Sugar-cane and general use 

Ohiendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL ‘AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown 

PLEASE NOTE! 
Buco,,Cultivators. 
Spraying Machines. ISSUED RECENTLY. 

Vaporite. | WEST INDIAN BULLETIN. 
To be obtained from:— (Vol. XIII No. 1.) 

THE BARBADOS CO-OPERATIVE 

COTTON FACTORY, LIMITED, Containing Papers on cCorroN AND AGRICULTURAL 
BRIDGETOWN.,] epucation, prepared for the recent Agricultural Conference, 
- = comprising:— The Nesults of the Cultivation of Cotton in 

St. Vincent; The Cotton Industry in the Leeward Islands; 
The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Mont- 
serrat; Sakellarides Cotton in Montseivat; The Cotton Boll 
Weevil; Notes on Certain Cotton Pests; Outline of Manurial 
Experiments on Cotton in Tobago; Cotton Experiments in 
British Guiana; Agricultural Education in Grenada with 

re = ; roppraparparn | special Reference to the Boys’ Secondary School; The Need 
SPACE AVAILABLE FORK ADVERTISEMENT. for Higher Agricultural Education in the West Indies; 

: A Lectureship in Trogi Agriculture; Peasant Agriculture 
in Grenada: Suggestions for its Control and Improvement. 
Also Index and Title Page for VolumefXII. - 

SS ,, 

Printed at Offce of Agricultural Reporter, 4 High Street, Bridgetown, Barbados. 
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Vol. XID. No. 285.] _ SATURDAY, MARCH 29, 1913. _ [One penny. nt: 

-R.M.S.P. REGULAR SERVICES c & a 
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West Indies 
to 

Southampton & New York, 
PORTS OF CALL 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 
St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 
Nevis & St. Kitts, Carupano, Pampatar & La Guaira), 

Puerto Colombia, Cartagena, Colon (for Pacific Ports), 

Jamaica & Antilla. 

NEW YORK to BERMUDA. 

Also from Southampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

| R.M.S.P. YACHTING CRUISES to 

MOROCCO, WEST INDIES, NORWAY, 

| 
| 

| 

Canary Is. ; Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
from London. Winter Months. June to December. 

—<_—_ 

THE ROYAL MAIL STEAM PACKET COMPANY | 
Head Office: 18, Moorgate Street, London. 

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc. 
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INSECT PESTS 
OF THE 

LESSER ANTILLES. 
BY H. A. sBALLOU, M:Sc., 

ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL DErARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the’following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information 

is contained in 210 pages, illustrated by over 180 figures. 

| 
To be obtained from all agents for the gale of the publications of the Department, 

price Is, 3¢,, post free 1s, 7d, 

Cacao Culture | Pine-apple Culture 
Citrus Culture | Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture ' Tobacco Culture 
Fertilizer Guide | 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND Il FREE. 

GERMAN KALI! WORKS, 

Port-of-Spain, 

Trinidad. 
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CONTENTS studies of an advanced character for post graduate 

work, and for the training of experts in various 
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The Establishment of a Tropical 

University. 

See : : : 
[SN HE favourable reception given to the idea of 

IRV the establishment of a Tropical Agricultural 

| University is evidence of the growing need 

that is felt for an institution capable of provid- 

ing training and instruction in tropical agriculture 

in tropical surroundings. The trend of opinion appears 

to indicate that in order to be successful, the range of 

instruction must be very wide and at the same time 

attain to a high standard. It is evident that it 
will be necessary to go beyond the limitations of 

an agricultural college and afford facilities for 

stances of some difficulty im Universities situated in 

temperate climates, these Universities will be desirous 

of establishing some connexion with the tropical insti- 

tution and of providing some means whereby those 

students 

tropical facts and conditions, may pursue at least 

part of their studies in tropical surroundings. Such 

whose work involves some knowledge of 

an association will prove of great value in that 

it will serve to maintain a high standard of work 

and teaching, and, by ensuring a constant interchange 

of men and ideas between older and established institu- 

tions, it will constantly vivify the latter and tend to 

prevent narrowness of views and retrogressive tenden- 

cies that may be adanger that would arise from remote- 

ness and isolation. 

The second of the articles in The Tiimes* referring 

to this question of a Tropical University concludes with 

the following remark: ‘May we not discern in this 

happy and fruitful association between Kew and such 

institutions as the Imperial Department of Agri- 

culture the promise and the nucleus of what we 

desire in the Tropical University of the future. 

This suggestion is a fertile one: The association of 

the Tropical University with Kew would be most 

* February 10, 1915. 
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desirable, and would, it is believed, be welcomed by 

that institution. The usefulness of such a course is 

obvious, both in matters of training and _ research, 
whilst it is felt that the work of the Imperial Depart- 
ment of Agriculture has largely paved the way for 
a ‘Tropical Agricultural University and affords 
a nucleus around which it will be convenient to build. 
The Imperial Department of Agriculture has for some 

years been carrying on work of a kind that will find 
expression in the University, and has acquired stores 

of knowledge and experience that will enable work to 
be carried forward efficiently in the early stages and 
will minimize many of the difficulties incidental to 

pioneer work. By its association with much of the 

agricultural work of the West Indies, the Imperial 

Department of Agriculture is in touch with many 

problems of immediate interest which present valua- 

ble material for purposes of study and instruction and, 
from the fact that its range of interests embraces many 

islands haying most diverse conditions, it will enable 

a wide range of subjects to be brought under the 

notice of students: 

In a small degree the Imperial Department of 

Agriculture has already been fulfilling some of the 

functions of teaching and training which it is now 

desired to extend and place on a more adequate footing, 

and it would require but a moderate amount of assist- 

ance in order to enable this Department to co-operate 

in carrying on the early work of the University of 

Tropical Agricultnre whereby the foundations of an 

adequate institution might be laid from which vigor- 

ous and far-reaching developments would be looked for. 

There would appear to be ample scope for the 

work of an Agricultural University in the tropics of 

the Western World. The interests of the West Indies, 

of Central and South America and of West Africa 
could be served by it, and as regards a location, no 

other place offers better advantage than the West 
Indies whether regarded from the point of view of 

accessibility or of wealth of material for purposes of 
teaching and study: thus we have ready to hand the 

nucleus and the right environment: 1t only remains to 

provide the required stimulus to start growth and 
development. 

In supporting the suggestion appearing in Nature* 

that the West Indies affords a suitable site for the effort 

contemplated, stress may be laid upon the great 

interest and diversity of the industries of the 

region and of the conditions in which they are carried 

* January 30, 1913. 
+ February 14, 1913. 

on. Most tropical industries are exemplified, including 
sugar, cacao, coco-nuts, rubber, cotton, fruit, spices and 

many other crops, whilst the surroundings in which 
these industries are carried on are of an extremely diver- 

sified character promoting valuable features for purposes 

of instruction. Owing to the extremely diverse nature of 

the local plant pests and diseases, around which so much 

attention centres in tropical agriculture, most interest- 
ing material is provided for study and training. Hence 

without doubt it may be said that a well equipped 

University of Tropical Agriculture situated in the West 

Indies would be capable of doing an immense amount 

of work in the training of agriculturists in many phases, 
whether they were actually employed on the land or as 

experts dealing with special features of agriculture, and 

at the same time it would be capable of undertaking 

research for which at present few facilities exist. 

All the Wess Indian colonies now possess local 

Departments of Agriculture with their E~periment 

Stations; there is little prospect, however, of these 

becoming so equipped as to warrant their undertak- 

ing abstract investigations in agricultural subjects; 

their functions are likely to be limited more or less to 

problems of a conerete and more immediately practical 
character. A University of Tropical Agriculture would 
tend to strengthen and develop the work of the local 

Agricultural Departments, and could in no sense be 

regarded as displacing them or reducing their work 

and activities, for it could undertake usetul investiga- 

tions of a more abstract character than are appropriate 

to Experiment Stations—so that there would arise 

a useful distribution of work of investigation and 

co-operation between existing institutions and the one 
now contemplated. 

As an outcome of its centralizing influence a 

Tropical University would play an importan! part in 
acting as a means for accumulating ani storing 

knowledge relating to tropical agriculture ready to be 

drawn upon by workers in its neighbourhood aod even 
over a wider range; it would also serve as a cen!re where 
knowledge and ideas would be grouped and co-ordin- 

ated so as to permit of the production of well con- 

sidered views relating to various industrics—an idea 
which found expression in the letter addresse: to The 
Times* by Mr. John W. McConnel in which hv pointed 
out how such an institution might materia!|) advance 

the interests of cotton-growing by assisting to formulate 
knowledge for the guidance of those who are ..-avour- 
ing to push cotton-growing into new distri t=; and we 
may add it would serve to train men wiv wenid be 
qualified to carry these ideas into practice after having 
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acquired experience in their application. ‘he same 

ideas may be employed in regard to many other indus- 

tries than cotton: cacao, rubber, oils, fruits, spices, and 

many others present their special unsolved problems 

which await the students and investigators who, it is 

reasonzble to conceive, would soon group themselves 

around a Tropical University. 

In the near future the West Indies instead of consti- 

tuting, as one writer has remarked, a cul de sac on the 

world’s trade routes will lie across the main stream 

and will come more and more under public notice, 

so that in a short time these resources which lie 

undeveloped may be expected to attract the attention 

of those prepared to exploit them. This develop- 
ment will not only be greatly hastened by the exist- 

ence of an institution such as the one under discussion 

but the development itself may be expected to derive 
much assistance, and gain so largeli in precision, that 

a direct and markedly beneficial effect in the West 

Indies may be expected to accrue from the fulfilment 
of the idea. 

Having regard to all the circumstances, it would 

appear well, in formulating proposals, to make plans for 
an institution endowed by funds provided by those 

interested in the development of various tropical agri- 
cultural industries and education, rather than to ask 

that the institution should be provided by the govern- 

ment, whether of the Colonies or of the Mother Country; 
though it is fair to suppose that a movement having a 

full measure of public support would receive material 
assistance from the government. It is to be hoped, 

therefore, that the movement, so forcibly introduced to 

public notice through the advocacy of The Times, may 

claim a large measure of public attention, aud that it 

may be possible in a very short time for some concrete 
proposals to be formulated with a view to providing 
funds whereby this work may be set going. 

PRIZE PASTURE COMPETITION AT 

ANTIGUA. 

The following Report by the Judges on the results 
of this competition has been received recently from 
Mr. H. A. Tempany, B.Sc. It draws attention to the 
great importance of pastures in connexion with the 
maintenance and improvement of live stock—a matter 
that will receive more detailed consideration in a future 
issue of this journal:— 

The Judges appointed by the Imperial Department of 
Agriculture and the Agricultural and Commercial Society in 
connexion with the scheme for the improvement of pasture 
lands in Antigua by the awarding of prizes, beg to submit 
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the following statement of their awards together with a short 
report on the scheme. 

Ist Prize £21 (given by Colonel the Honourable R. S. 
Cotton) won by Gambles estate. 

2nd Prize £10 10s. (given by Messrs. Henkell du Buis- 
sen) won by Delaps estate 

3rd Prize £1 10s. (derived from entrance fees) won by 
Collins estate. 
Honourable Mention: Fitches Creek estate. 

In all, six pastures were entered for the competition, and 
each of the pastures has been visited and inspected by the 
judges at intervals, In making an award many points have 
had to be taken into consideration, and the forming of 
a judgment has been a matter of considerable difficulty. 

In arriving at a decision, the judges have been guided 
by the principle laid down in the memorandum accom- 
panying the original scheme, in which it is stated that ‘at 
the present time there are many waste and neglected lands 
in the island which by care and attention might be turned 
into valuable pastures, and also much excellent pasture land 
which by careful treatment could be greatly enhanced in 
value: it is to endeavour to accomplish something in the 
direction of pasture improvement that this scheme has been 
formulated.’ 

The Judges desire to place on record that all of the 
pastures which they have been called on to examine evinced 
considerable merit, and that there is evidence in every case 
that care and attention have been bestowed on them; this 
has resulted in the marked improvement of pasture lands 
which in the aggregate amount to close on 300 acres; in 
assisting to bring about this, the scheme must be held to 
have been of considerable value to the island. 

In Antigua the question of the provision of fodder 
during drought must always be regarded as likely to assume 
important dimensions at any time; and in endeavouring to 
cope with this difficulty, the careful study of methods of 
pasture improvement should play an important part; in this 
connexion attention may be directed to the need for careful 
study of the various pasture grasses available for choice. 
A further important point associated with this subject is the 
question of tick eradication, for with this the proper care of 
pastures is intimately bound up. 

The Judges express the hope that the work now 
reported on may be the forerunner of continued effort in the 
same direction, which will eventually lead to a widespread 
appreciation of the need for pasture improvement and the 
benefit to the island likely to be derived therefrom. 

The Report is signed by the following gentlemen, 
who were good enough to act as judges: Messrs. J. D. 
Harper, R. Warneford, Oliver Nugent, and H. A. Tem- 
pany (Superintendent of Agriculture for the Leeward 
Islands). 

The Director of Agriculture of Nyasaland has forwarded 
to the Imperial Commissioner of Agriculture a publication 
concerning efforts that are being made to improve pioughing 
and general soil cultivation in that Protectorate. Meference 
is made to the introduction of steam and motor ploughs since 
in some districts difliculty is experienced in the employment 
of cattle owing to the presence of the tsetse fly. Attention 
is drawn to the importance of the proper feeding of working 
cattle in places where they can be employed. Figures are 
given showing the cost of ploughing and stumping, which, 
for one acre of Jand, amounts to approximately 10s. 
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A NEW STOCK FOR ORANGES. 

The Revue Horticole for, August 16, 1912, ha 
article describing a new stock for oranges. ‘Thi 
abstracted as follows in the Bulletin of the Burea 

Agricultural. Intelligence aud of Plant Disease: 

October 1912:— 

The natives of North Africa have two manuers of p 
gating orange trees: in most instances they resort 
sowing of a good fruit; the tree takes about fifteen ye 
grow, assumes a fine shape, and generally yields good { 
These ungrafted orange trees were formerly fairly abm 
in all the mountain ravines on the coast where irrigat 
easy, but fine specimens for sowing have been | 
destroyed by root disease, or rot of the bark on a leve 

the ground. ‘This is a serious infection, which is very 
promoted by the bad habit of guiding the water into a 
at the foot of the tree 

In the desert region where oranges are still grow 
pagation is carried out by grafting on a slip or la 
a citrus taking root easily. Unfortunately all these 
stocks are sprung from Citrus Zimonwn and their res 
to the foot disease is very doubtful. 

In Morocco, among the Beni-Snassen anotier very + 
stock is used, the ‘M’gergeb’, which has generally been 
for a citron tree, but which may very well be a cross « 
citron and the orange. This stock is resistant to th 
disease, whereas the citronis lamentably deficient in that r 

The ‘M’gergeb’ may very usefully be employed for 
ing varieties such as the Pomelos, which are too vigor 
reach their full growth on the roots of Seville orange 
Pomelos being on the other hand practically immune = 
foot disease, there would be evefy advantage in propa 
these citrus trees, already much in demand in America, | 
grafting with the aid of the ‘M’gergeb’. The ‘M’gerg: 
thus also render service in the multiplication of C7trus 
ica or Kumquat, which succeeds poorly on Seville « 
and which is only grafted on Triptera [Citrus tri 
in Japan. 

At the present time it would be unwise to use ‘M’ 
on clayey soils, but in light and very healthy soils, 
practice of the Moroceans should form an incentive + 
trials. The great interest presented by this new st: 
in the surprising facility with which it iends itselt to 
gation by slips and the rapidity of the fruiting « 
grafted on this stock. 

or 

ta] 

Ornamental horticulturists may, by the system of prelim- 
inary grafting of a piece of ‘M’gergeb’ on a branch of the 
mandarin tree, obtain young slip subjects raised in pots, and 
yieluing fruit at onée. The ‘M’gergeb’ subjects also appear 
very useful for receiving, in all seasons, grafts of the varieties 
introduced from foreign countries. The side graft almost 
always succeeds under these conditions. 

[t is difficult ‘to fix the geographical distribution of 
M’gergeb’ outside Morocco. Ferrari mentions the Canary 
Islands and the Azores. 

The ultra-optimistic statements in connexion with the 

banana industry in, Honduras is referred to in Diplomatic 
and Consularx Reports, No. 5038, Annual Series. It is 

stated in this that although banana growing is certainly 
profitable in Honduras, as much attention and good manage- 
ment is required in that country as elsewhere. The banana 
market in the United States of America, on which Honduras 

depends, is carefully and effectively controlled by the United 

Fruit Company whose influence is a determining factor both 
in regard to prices on the local markets and the marketing of 
crops. Labour is plentiful, however, and is recruited largely 

in the British West Indies. The price paid is $2 silver 
(3s. 4d.) per day including food. There is a fair supply of 
native labour at the same rate 

Circulation of Starch and Water in the 
Sweet Potato.—It was found that the storage starch in 
a sweet potato plant with the normal direction of the water 
current is intercepted in its course by the first roots basal to 
the leaf from where it starts, and does not go beyond it. 

The bearing of the results of these experiments on the 
cultivation of the sweet potato is quite evident, as they show 
that any portion of a many-rooted sweet potato plant may 
draw water from the roots most favourably situated, which 
ire those in the main hill, so that whenever a drought occurs 
the rooted branches will draw water from the main hill. 
Uvery rooted joint of any branch intercepts all the starch 
brought from all the leaves beyond it, and allows none to 

pass to the main hill. In a dry time a rooted branch may 
teed upon the main root, but in the best growing time it 
ioes not help the crop of the main plant in the least. (From 
the Heperiment Station Record for December 1912.) 
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THE WORLDS CANE SUGAR INDUSTRY. By 
H.C. Prinsen Geerligs. Norman Rodger, Manchester, 1912. 

Like other works of Mr. Prinsen Geerligs’s, The World’s 
Cane Sugar Industry is interesting, well written, and 
reliable. It is essentially one of those books which 
will find its chief use for purposes of reference, but the 
subject-matter is so attractively arranged and illusttated that 
it is a book which will entice perusal during leisure times 
merely for the interesting descriptions of geographical 
conditions in the various parts of the world where the sugar- 
cane flourishes. 

The work is essentially geographical. It contains 
excellent maps of the different sugar countries of which 
it treats; the statistics show the number of factories, 
the production of sugar, its composition, and the conditions of 
climate; whilst the text describes the extraordinary differences 
in the methods of cultivation and manufacture in the various 
countries and gives interesting historical and economic 
sketches of industrial development and decline 

To exemplify some of the interesting matters of which 
the book treats we may refer the reader to the account of the 
sugar industry in the Argentine where cultivation of the cane 
is as neglected as the factories are advanced. Going from 
the Argentine to Queensland, we are given a historical 
account of the Kanakas and White Labour question, and 
farther afield, in Java, the description of the sugar industry 
there includes the instructive story of the campaign against 
Sereh disease and the final selection of seedling canes which 
were found to be resistant to its ravages. 

A considerable section of the book is devoted to the 
West Indies. Reference is made to the ameliorated con- 
ditions of the islands resulting from the activities of the 
Imperial Department of Agriculture, from the Brussels Con- 
vention and from the establishment of central factories; and 
in forecasting the future of the sugar industry in these 
Colonies, Mr. Geerligs says: ‘The condition of the sugar 
industry in the West Indian Islands is far from brilliant, yet 
the feeling of despondency belongs to the past, and the 
efforts of the British Government to make the West Indian 
population contented British subjects at any cost have had 
satisfactory results.’ 

An important feature of the work is the two diagrams 
showing the world’s production of raw sugar during 1900 
and 1910. This amounted to 5,171,000 tons for 1900 and 
§,563,000 tons for 1910. For the Lesser Antilles the produc- 
tion during 1900 was 241,000 tons; this increased to 282,000 
tons in 1910. The most remarkable development has been that 
of Cuba, whose sugar output increased from 283,000 tons in 
1900 to 1,804,000 tons in 1910. 

In conclusion reference must be made to the indexes of 
general information and of geographical names, to the appen- 
Gices, and, last but not least, to the attractiveness of the 
work asa well printed publication. 

A HANDBOOK OF GENERAL INFORMATION: 
ON THE VIRGIN ISLANDS. By W.C. Fishlock. Price 
3d. net. 

The intending settler or visitor to the Virgin Islands 
must take steamer St. Thomas, and proceed thence by 
sailing craft, for a distance of some 25 miles. This, however, 
will not defer the visits of those who may be attracted by 
the interesting information which Mr. Fishlock has collected 
in the publication under review. 

Although important from an agricultural aspect, the 
chief value of the handbook may be said to be geographical, 
and it is likely to be found of some use not only in the West 
Indies and in Great Britain but also in other parts of the 
world. The subject-matter is clearly arranged in chapters: 
which makes reference easy. The handbook is illustrated by 
photographs showing the natural features of the islands, 
including pictures of the experiment station, the sugar works 
and cotton factory, and a good map of the colony also finds its 
place at the beginning of the publication. 

The Virgin Islands are interesting geographically, in that 
they are the most northern of the British Antilles. Lying 
about 60 miles to the east of Porto Rico and 25 miles from. 
St. Thomas, the islands natwrally enjoy a tropical climate and,, 
like most of the neighbouring lands, are volcanic in origin. 
Some writers have described the Virgin Islands as being 
particularly liable to hurricanes, but Mr. Fishlock shows that 
this statement is not borne out by facts. An important point. 
is brought out in this chapter on climate, namely, that 
although a tropical climate may have an enervating effect, 
the cheerful effect of sunshine and the physiological advan— 
tages of fresh air may be considered largely to counteract 
this influence. 

In the chapter dealing with the history of the colony it 
is shown that good economic progress has been made during 
recent years, for in 1911 the exports rose to £18,002. This, 
however, is 2 pitiful amount compared with the figures given. 
by Bryan Edwards for 1787, when the value of the exports 
came to £164,128, which however must have included goods 
in transit and not merely the produce of the colony. 

The Virgin Islands are essentially a colony of peasant 
proprietors. Since the organized efforts of the Imperial 
Department of Agriculture were instituted, the cotton 
industry has progressed favourably, and there are indications 
that lime planting may be established in the near future. 

A number of interesting facts are given in this hand- 
book concerning vital statistics, the manners, customs and 
religions of the people, and information is presented in regard: 
to sports and amusements which include yachting, fishing 
and shooting. The naturalist is also well provided with. 
material. The flora, fauna and geology of the islands all 
appear to have been neglected and would seem to furnish 
a good field for study. 

Mr. Fishlock is to be congratulated on having presented 
an interesting account of a colony, which by reason of its 
geographical position has not been able to receive the pub- 
licity which it deserves. 

It is stated in Ze Board of Trade Journal for January 
30, 1913 that an advisory committee for the Imperial Insti- 
tute under the Imperial Institute (Transfer) Act, 1902, has 
been appointed The Committee is as follows. Sir O 
Philipps, K C M.G, appointed by the Secretary of State for 
the Colonies, in place of the Right Honourable Sir Francis 
J.S. K. Hopwood, G.C.M.G, K.C.B., resigned; and the Hon. 
Thomas Mackenzie, High Commissioner for New Zealand, by 
the New Zealand Government, in place of the Hon. Sir William. 
Hall- Jones, K.C.MG., late High Commissioner, resigned; 



WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date March 10, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report only a small business has been done 
“in West Indian Sea Island cotton and the sales amount to 
about 100 bales, chiefly Barbados and Antigua 19d. to 20d., 
Nevis 183d. and afew Montserrat at 18d. Prices remain 
very firm, particularly for the better grades, but qualities 
delow 17d. are quite out of demand. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending March 1, is as follows:— 

With the exception of 50 bales of stains which were sold 
at 16c , the sales this week consisted of various Planters’ crop 
ots at from 28c, to 40c., Factors making concessions from 
their asking prices to dispose of them. There was some 
inquiry for the odd bags of off cotton, of which the stock 
largely consists, but at lower prices than Factors were willing 
to accept. As previously advised, Factors are anxious to 
dispose of their off cotton, and to do so would probably con- 
sent to yield 1 cent from our quotations, but not below this 
price. We have, therefore, to renew last quotations, viz.:— 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26c. to 2Z7c. = 143d. tol5id. ,, 5, 3, 5 
ine 25c. = 141d. et 
Extra Fine off| De. SAE Retyettdaheat PS 
iin preparation J 
Fully Fine off) 55 5 
z Jae DCs = 124d. eterna 1 
‘in preparation J * 
Fine off in 1 a0¢. = 114d. doe a f 
preparation Jf 

This report shows that the total exports of Sea 

Asland cotton from the United States to Liverpool, 
Manchester and Havre, up to March 1, 1913, were 376 
bales, 353 bales, and 3,562 -baies, respectively. 

BRITISH COTTON GROWING 

ASSOCIATION. 

The following account of a recent meeting of the 
‘©ouncil of this Association has just been received:— 

The one hundred and ninth meeting of the Council of 
the British Cotton Growing Association was held at the 
‘Offices, 15 Cross Street, Manchester, on Tuesday, February 4, 
tshe President (The Right Hon. The Earl of Derby, G.C.V.O.) 
0 the Chair. 
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It was unanimously resolved that Mr. Thomas Ashton 
who will shortly relinquish his position as Chairman of the 
Amalgamated Association of Operative Cotton Spinners, 
should be elected a Vice-President of the Association. 

NYASALAND RAILWAY. Much satisfaction was expressed 
at the announcement that the arrangements for the formation 
of a Company for the purpose of constructing and working 
a railway from Port Herald to the Zambesi were now 
practically completed: This railway will be of great benefit 
to the cotton-growing industry in Nyasaland, as at the 
present time cotton and other produce are often held up at 
Port Herald for several months in each year owing to the 
shallowness of the Shire river. ‘The Association have been 
pressing for the construction of the railway for same consid- 
erable time, but the matter has been delayed owing to the 
stringency which has recently prevailed in the money market. 
This difficulty has now been practically overcome, however, 
and several friends of the Association have agreed to under- 
write a portion of the capital required 

The latest reports as to the crop in Nyasaland show that 
the rains have been satisfactory this season, and a number of 
Eurojean planters have sown cotton in preference to tobacco, 
and there is every appearance of a considerable increase in 
the acreage under cotton on the large plantations; there is, 
however, some doubt as to whether the natives will be 
inclined to plant cotton on a large scale instead of food-stuffs, 
owing to the failure of the crops during the past two years 
through drought and the subsequent famine in food-stufts. 

NEW CAPITAL, Reference was made to Lord Emmott’s 
speech at the recent meeting of the Oldham Chamber of 
Commerce, where he had stated that the Association mnst, in 
about eighteen months or two years from the present time care- 
fully consider its position, and decide what its future course 
must be. It is probable that before long it will be necessary 
to raise additional capital on a commercial basis, but it is 
essential that the whole of the original capital should first of 
all be subscribed, and it was decided that urgent appeals be 
sent to the representatives of the Federation, the N. and 
N.E. Lancashire Association and the Operatives, pointing 
out the importance of the balance of the capital being raised 
as soon as possible, and expressing the hope that they will 
get in the remainder of their subscriptions without delay. 
Out of the total authorized capital of £500,000, about 
£475,000 has been subscribed and promised, up to the 
present, leaving a deficiency of £25,000. 

WeEsT AFRICA. The cotton buying returns for Lagos 
are very satisfactory, for the month of February 2,800 bales 
have been purchased, making a total of 3,013 bales since the 

beginning of the year, as compared with 2,072 bales for the 
same period of last year, and 1,282 bales for 1911. The 
purchases in Northern Nigeria for the month of January 
were 143 bales. Samples of the new crop have not yet been 
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received, but the quality is reported to be superior to that 
of previous years. 

suDAN The reports as to the condition of the crops at 
the Sudan Plantations Syndicate’s Stations at Zeidab and 
‘Tayiba continue to be very satisfactory, and there have been 
200 applications for land this year, nearly all from local men. 
Lord Kitchener visited Tayiba early in January and made 
a thorough inspection of the cultivation and appeared 
pleased with what he saw. 

UGANDA. The cotton crop appears likely to be a record 
ene,-and.the purchases so far this season have been greatly 
in excess of any previous year. 

OPHTHALMIA IN ANIMALS. 
This condition may be defined as an inflammatory 

affection of the eye and the adjacent structures. 
All domesticated animals may be affected by the simple 

form, but cattle and young calves, and to a less extent, 
horses and sheep, appear to be most susceptible to the infec- 
tious disease. 

causes. (a) Simple ophthalmia. This may be caused 
by the presence of a foreign body, e.g. a grass seed, 
dust, ete, in the eye. Mechanical injuries may also pro- 
duce the same condition, as also may prolonged exposure 
to sun-glare, rains, and cold winds. (b) The yerminous form. 
This is caused by Filaria oculi (probably the larva of 
Filavia cervina). This is a thin white tihform worm, 
about } to finch in length, the frinale being the 
longer, and no thicker than a human hair, which gains 
access to the aqueous humour or anterior chamber of the 
eye. In some cases, two or more may be found The 
worm is best seen early in the attack before inflammation 
obscures the structures of the eye, and it may be observed 
through a hand lens, or even with the naked eye, as an active- 
ly motile body, resembling in shape, a piece of fine cotton. 
It is possibly transmitted by flies and may be intro- 
duced into a healthy “herd by a new animal. It seems 
to be more prevalent during drought. (c) Specific form, 
A specific micro-organism may be the cause of ophthalmia. 
This would appear to be the probable cause in outbreaks 
which are markedly infectious, several such cases having 
~come under notice recently in the West Indies. No organism 
has as yet, however, been demonstrated as the causal agent. 

symptoms. ‘The first noticeable symptom is a blinking 
of the eyelids, which appear red and swollen. A dis 
_eharge of tears occurs. The lids are tender and partially 
closed and the visible mucous membranes are inflamed and 
red. The haw (or membrane at the corner of the eye) 
projects more than usual and there is a marked sensi- 
tiveness to light, natural or artificial. ‘The discharge may 
be tinged with blood and in three or four days may 
be quite thick and yellow and may contain pus; the 
eyelids may become glued together by the discharge In 
many cases the front of the eyeball is gradually covered 
with a whitish film, due to inflammation of the cornea, thus 
producing an opacity. The aqueous humour also becomes 

_turbid. Later on, an ulcer forms near the centre of the 
cornea, and may work through by errosion, causing, much 

_ pain and loss of sight - 
There is often some considerable constitutional dis- 

‘turbance. The animal refuses its feed, separates itself fiom 
the rest of the herd, and the ten perature of the animal 
indicates the presence of fever. In the case of a cow in 
milk, the supply is much decreased. ; 

Housed cattle seem to be more liable to the disease 
than unhoused. One or both eyes appear to be affected, 
and the result in some cases is total blindness, and the 

animal being unable to graze properly, loses condition. 
DURATION, Slight cases may recover under treatment 

in one to three weeks, other cases in two to four months, 
but the loss of sight is permanent. 

TREATMENT. The eyes should be examined for seeds or 
other foreign bodies, and if present, these should be removed) 
by means of a camel hairbrush or feather. The animal 
should be kept in a cool dark place, separate from other 
stock, as the disease in the infectious form may spread to» 
them. A purgative such as epsom salts should be given for 
cattle, and aloes for horses; and nitre or hyposulphite of soda. 
may be given in the drinking water. 

Local applications of warm boracie acid should be used) 
twice daily for half an hour. In any case where only one- 
eye is affected it is wise to treat both eyes in order to avoid. 
infection. ‘lhe eyelids should be opened by smearing: 
vaseline between them. A clean piece of calico soaked in. 
boracic solution should be tied over the eyes to protect them 
from dust, light, and flies. 

The choice of medicinal agents for local application is: 
wide. Lotions of boracic acid, salicylic acid or zine sulphate 
may be dropped into the eyes twice daily, the head being: 
held up to receive it. If very painful, a sedative may be 
added to the lotion. 

Calomel in the dry form, either pure or mixed with 
finely powdered white sugar, may be blown through a quill 
into the eye with good effect. 

In the West Indies some success has been obtained by 
the application of sugar and salt. 

Ifa film forms, the inflammation should be reduced first, 
and an ointment of yellow oxide of mercury applied inside- 
the lids. 

The ulcer should be treated with a lotion of silver 
nitrate and morphine on a feather, or touched with solidl 
silver nitrate. 

The effect of treatment on the filaria, if present, is to kill, 
it, when it drops to the bottom of the aqueous humour and 
in course of time becomes absorbed. It is recommended that 
the live worm should be removed from the eye by puncturing- 
the cornea, Lut this is an operation requiring considerable skill 
in its performance, and a matter which should be left to the 
professional attendant. 

St. Kitts Agricultural and Industrial Show, 
1913.—A communication has been received from the Agri- 
cultural Superintendent, St. Kitts, stating that the recent 
exhibition in that island has this year again been successful. 
The show was opened formally by His Honour the Adminis— 
trator, and both he and the President of the Agricultural! 
Society (Hon S. L Horsford) regretted the unavoidable- 
absence of His Excellency the Governor, The Imperiab. 
Comissioner of Agriculture, and the Superintendent of 
Agriculture for the Leeward Islands. 

The total number of exhibits was over 800, The indoor- 
section was superior to that of previous years, the show of 
sugar-cane and of green vegetables being particularly satisfac- 
tory. The twelve cut canes for which the first prize was 
awarded weighed 140lb., and three cabbages that took first 
prize, together weighed 3241b., one weighing 12h. 

The stock was disappointing in number, and in no class: 
can competition be said to have been keen. Several fine 
specimens of 2 year old colts were exhibited. The driving 
and riding competitions were vigorouly contested and as 
usual were an attractive feature of the day’s proceedings. 

Further information in connexion witk the awards of 
prizes and other matters will be given in a future issue of the 
Agricultural News. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The leading article in this number recurs to the 
subject of a Tropical University. The direct sugges- 
tions which have recently appeared in leading British 
journals are elaborated from the point of view of co- 
operation with existing institutions and its location in 
the West Indies. 

On page 99 will be found an account of the recent 
prize pasture competition at Antigua. 

Under the caption Book Shelf, on page 101, will 
be found a review of the World’s Cane Sugar Industry, 
and of A Handbook of General Information on the 
Virgin Islands. 

A veterinary article dealing with ophthalmia in 
animals will be found on page 103. 

The Insect Notes, on page 106, constitute the first 
of a series of articles dealing with the important subject 
of root borers and other grubs in West Indian soils, 

On page 110, new and important facts are presented 
in connexion with the cultivation of Sea Island cotton 
in South Africa. 

The Fungus Notes, which will be found on page 
110, present information concerning investigations in 
the West Indies and in America on galls of citrus trees. 
A suggestive account of the fungus flora of the soil is 
also given on this page. 

Edaphism. 

The new conception in regard to the relation 
between plants and the soil is connoted by the term 
edaphism. ‘The nature of the theory, and its applica- 
tions to agriculture,are dealt with at some length in the 
Bulletin of the Bureau of Agricultural Intelligence 
und of Plant Diseases for December 1912, and from 
this sonrce the following information has been abstracted, 

By edaphism is meant the tutality of trophic and 
geogiaphical relations, that is of nutrition and surround- 
ings, between plants and the soil: consequently the 
fundamental problem of edaphism is the study of the 
liquids of the soil and of the physical, chemical and 
climatic factors which may modify their properties. 

To illustrate this new point of view, the outcome 
of modern research into the physical properties of the 
soil in ditterent parts of the world, mention may be made 
of the recent conclusions that in studying soil nutrients, 
the crude form of chemical and mechanical analysis of 
air-dry soil does not give results that are truly repre- 
sentative of the nutritive potentialities of the soil 
investigated. For instance, liquids of different com- 
position can be obtained from the same soil by 
pressure, washing (trituration) and leaching by rain; 
and it is held that in nature two soils of similar chem- 
ical composition may give rise to entirely different 
plant conditions as a result of continual alterations in 
the concentration of the soil waters. 

States of constant and variable concentration of 
the soil solution are considered to be properties of the 
greatest importance not only as regards the permanence 
of certain substances in the soil but also for the fune- 
tion of absorption by the roots of plants. 

Function of Insoluble Constituents of Rubber. 

Clayton Beadle and Stevens have recently pub- 
lished in the Jndia Rubber Journal (February 15, 
1913) a paper describing the results of investigations 
into the insoluble constituents of Ceara (Manihot) and 
Rambong (Ficus elastica) rubbers. In former experi- 
ments, Hevea rubber had been investigated in a similar 
manner. 

Ceara and Rambong rubbers were chosen because 
the former usually contains a relatively large proportion 
of nitrogen and the latter a very small proportion. By 
treating the rubbers with benzene the following 
samples were obtained:— 

(1) The lower dark portion of the benzene solution 
containing the insoluble matter. 

(2) The upper clear portion free from insoluble 
matter. 

(3) Rubber swollen in benzene and recovered by 
spontaneous evaporation without separation of the 
constituents. 

Determinations of the nitrogen in these samples 
showed that in the case of all three rubbers, namely 
Hevea, Ceara and Rambong, (1) contained a larger 
percentage of nitrogen and (2) a smaller percentage of 
nitrogen than the original rubbers. 
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Since the separation of insoluble matter was 
equally complete in every case it follows that the 
nitrogen content of rubbers is only a very rough guide 

-as to the amount of insoluble matter that they contain. 

The samples were then vulcanized with sulphur 
vunder pressure and analysed and also tested physically. 
It was found that Ceara and Rambong rubbers behave 
in the same manner as Hevea on removal of the insolu- 
ble constituent, the etfect being to reduce the percen- 
‘tage of combined sulphur, the resulting vulcanized 
rubbers being much undercured and very weak, whilst 
the untreated rubbers under the same conditions of 
-~vuleanization are fully cured or even overcured. Simi- 
larly the effect of additional insoluble matter is to 
increase the proportion of combined sulphur, 

By calculating the percentage of nitrogen remain- 
‘ing in the rubber free from insoluble matter, on the 
nitrogen originally present, it was concluded that the 
insoluble matter in rubber plays the part of a sulphur 
carrier and vulcanizing agent independently of the 
proportion of the nitrogenous substance or substances 
which it contains. 

a 

The Adulteration of Jams. 

In view of the industrial importance of preserve- 
making in certain parts of the West Indies, and of the 
large consumption of imported jams in these Colonies, 
considerable interest attaches to a paper on the above 
subject which appears in the Journal of the Royal 
Society of Arts for February 21, 1913. 

In this it is stated that although many jam 
manufacturers, by using illusive labels, generally keep 
within legal limits, yet the adulteration or so-called 
‘improvement’ of jams by the addition of the juice of 
cheaper fruit of another kind is widespread and 
extremely profitable, in spite of occasional fines, to the 
manufacturers concerned. Lurid accounts of the 
employment of turnips, carrots, vegetable marrow, or 
of the celebrated pip-making machine are not to be 
considered seriously. ‘The mainstay of adulteration by 
intermixture is the apple, whilst lemons, gooseberries 
and even rhubarb are used in some cases. Marmalade 
is often deprived of peel to supply the requirements of 

“essence or candicd-peel makers. In the case of straw- 
berry jam the addition of gooseberry juice appears to 
be necessary to supply the stiffening principle (pectin) 
which is greatly lacking in the strawberry fruit. 

In considering the detection of impurities it is 
stated that fragments of extraneous fruits can be 
detected by simple microscopical methods preferably 
with the use of polarized light. Lemon and orange 
preserves, for instance, contain curious contorted cells 
very different from any structure in English fruits, 
The detection of juices, however, requires the applica- 
tion of a method based on a knowledge of colloids. 
The method is known as the lead iodide process. The 
principle on which it rests is the formation in different 

_ juices of specific aggregates which are photographed 
under the microscope before crystallization sets in. 

Streptothrix in the Soil. 

These micro organisms have been found to be 
instrumental in fixing the nitrogen of fertilizers and 
soils, thereby diminishing the loss from denitrification. 
According to the Lxperiment Station Record for 
November 1912, results have shown that Steptothrix 
compose from 20 to 30 per cent. of the micro-organisms 
in loam soils, from 8 to 15 per cent. in clay soils, and 
from 7 to 10 per cent. in sands. Fallow soils contained 
larger numbers than cultivated soils. Streptothrix are 
able to decompose peptone, blood, bone meal, and straw, 
splitting off large quantities of ammonia which is 
retained in the soil for the use of plants. 

The organisms produced no nitrification nor was 
there any assimilation of free nitrogen, but the presence 
of these organisms did not diminish the assimilative 
capacity of Azotobacter. 

It is stated that Streptothrix aid in the production 
of nodules on the roots of Papillionaceous plants. 

The organisms are also abundant on roots of 
Aspidium, Quercus, Ulmus, Gramineae and on decaying 
plant debris. 

r+ rr 

New Varieties of Alfalfa. 

Several attempts have been made in the past to 
establish alfalfa as a fodder crop in the West Indies. 
The general experience has been, however, that the 
crop flourishes during the first year but eventually 
loses its vigour and often succumbs to what appears to 
be a root disease. Several strains of seed have been 
experimented with: seed raised in the West Indies, and 
seed obtained from Arabia through the courtesy of the 
United States Department of Agriculture. In one 
island where this African seed was tried under estate 
conditions, there seemed to be some possibility of its 
possessing the requisite characteristics, and the matter 
calls for further consideration in connexion with infor- 
mation recently presented in Bulletin No. 258 of the 
Bureau of Plant Industry of the United States 
Department of Agriculture. 

This Bulletin describes the breeding (including 
methods of cross-pollination) and the characteristics of 
new varieties of alfalfa possessing definite under- 
ground stems. The biological significance of these 
rhizomes is, of course, resistance to climatic extremes. 
Many of the varieties found lately in Northern 
Africa bear rhizomes which may travel several feet 
before coming to the surface. During the under- 
ground development, branching takes place to a greater 
extent than has been observed previously in other forms, 
but the roots on these alfalfas are not well developed, 
at least during the earlier stages of growth. The 
varieties grow in exceedingly dry sandy soil under the 
intense heat and drought of African summers, and ié is 
remarked that a similar growth would be a welcome 
sight in the semi-arid regions of the United States. 
It does not seem improbable that in this newly consid- 
ered feature of alfalfa may lie the secret of successful 
selection and cultivation of the crop in the West Indies, 
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INSECT NOTES 

ROOT BORERS AND OTHER GRUBS 
IN WEST INDIAN SOILS. 

The insects which attack crops underground are at the 
present time being recognized as of considerable importance, 
and interest in these insects, especially in the larvae of 
certain beetles, is being manifested in many parts of the world. 

It is the purpose of this series of articles to present 
“ review of the situation with regard to those beetle larvae 
which are known in the West Indies to attack the uuder- 
ground portions of the sugar-cane and other crop plants, with 
observations on related species of which the adults are 
known. whilst the habits of the larvae are unknown. 

The insects to be dealt with belong to the natural order 
Coleoptera, and are placed in the two important groups, the 
Khynchophora, which includes the weevils, bill-bugs, and 
snout beetles (in the West Indies certain of these are known 
to many persons as lady-birds) and the Lamellicornia or 
Scarabeidae, among which are included the ordinary hard- 
backs, May beetles and many others. 

Information with regard to several of these insects has 
been presented from time to time in the publications of the 
Imperial Department of Agriculture and in other literature. 
Reference to the more important of these will be found in 
connexion with the account of each in the present article. 

RHYNCHOPHORA. 
The root borer of the sugar-cane (Diaprepes abhre- 

wiatus, L.). References: Agricultural News, Vols. X, p. 218, 
XII, p. 58—this latter is a review of a report on insect 
pests in Barbados and refers to previous accounts and 
gives a description of the occurrence of this pest and its egg- 
laying habits in Barbados during 1909-10, with figures of 
adult and larva; West Indian Bulletin, Vol. IV, p. 37, 
contains an account by the Rey. N. B. Watson, F.ES., of 
the life-history, with a figure of the larva; Znsect Pests of 
the Lesser Antilles, p. 66, gives a general account of the 
pest, with figures of adult, larva, eggs, and nature of injury 
to canes. 

Diaprepes abbreviatus occurs in Barbados, St. Lucia and 
Dominica. It is only in Barbados, however, that it is 
recognized as a serious pest, where, in one section of the 
island, it has for several years been the cause of sufficient 
injury to ripening canes to bring about a very considerable 
loss in the yield of sugar. 

In June 1900 and 1901, the root borer was reported to be 
attacking canes, and in the latter of these years it was discov- 
ered by Mr. Maxwell-Lefroy, then Entomologist on the staft of 
the Imperial Department of Agriculture, feeding on the roots 
of the Bahama grass (C'ynodon dactylon), About this time 
(1901-2) Mr. Watson worked out the life-history of the 
Diaprepes abbreviatus, beginning, in the first instance, with 
grubs found feeding on the roots of sweet potato; the results 
of this study were published in the West Indian Bulletin, in 
1903 (reference given above). At this time, however, the 
insect was not considered a pest, and was thought to be of 
interest only on account of occasional occurrences in connex- 
ion with sugar-cane and sweet potatoes 

In 1903, a weevil grub believed to be the larva of 
Diaprepes abbreviatus was recorded as causing injury to the 
root of acacao tree in St. Lucia. This appears to be the 
only reported occurrence of this insect causing injury to crops 
outside Barbados. Several references are made to the 
occurrence of Diaprepes in Barbados in the next few years. 

“In 1909, the serious nature of attacks of this insect appear to 

have been realized for the first time, and from then to the- 
present season sugar-cane growing in a limited area in the 
south-western portion of | the island has suffered from repeated 
attacks, 

During 1912, lime plants in pots at the Office of the- 
Imperial Department of Agriculture were killed as the result 
of the feeding of root borer grubs on the cortex or outer 
portion of the root, the injury being similar to that observed. 
in the case of the cacao tree in St. Lucia, already mentioned 
The grubs were probably in the mould with which the pots. 
were filled, and the lime roots were eaten in the absence of 
other food. 

According to the reports of the Barbados Local Depart- 
ment of Agriculture (1909-10, 1910-11 and 1911- -12). 
Diaprepes abbreviatus has been found attacking canes in 
nearly all parts of the island, but the district already men- 
tioned is the only locality where the attack has caused serious 
loss. From the latest of these reports it appears that, since 
February 1912, the root borer has been the subject of 
a systematic enquiry involving weekly field work. 

No parasite of this insect has yet been found, and no 
insecticide application has given any definite results. 

The suggested means of control are (a) rotation of 
crops, (b) digging out of infested stools immediately after- 
reaping the canes, (c) collecting the adult beetles by hand. 
In considering these measures the following points are to be- 
taken into account. (a) In planning a rotation of crops it 
must be remembered that the root borer attacks sweet 
potato, Indian and Gtinea corn, and these would not be- 
suitable as crops for this purpose. The following, which are 
not at all or only slightly attacked, might be found useful in 
this connexion; cotton, cassava, eddoes, woolly pyrol and 
pigeon peas. (b) The results of the attacks of the root 
borer are first noticed in nearly full-grown canes as these- 
begin to ripen, and as this occurs at the beginning of the dry 
season, the effect of root injury becomes apparent with the 
increased demand on the root system for moisture. Canes 
suffering from such an attack need to be reaped at once in 
order to avoid total loss of juice. At this time the majority 
of the root borer grubs are in the base of the stools or in the 
immediately adjoining soil. If the stools are allowed to 
remain in the ground until they begin to dry, the grubs will 
be found to have left them, in search of more suitable food 
or for the purpose of burrowing deep into the soil, where 
they lie dormant, awaiting more favourable conditions for 
feading. (c) The collecting of the adults gives promise of 
being decidedly the most satisfactory method of controlling 
this pest. From April to June, these weevils emerge, and 
at that time can be collected from their hiding places 
in the sheathing bases of the leaves of cane and. corn 
plants or among the leaves of pigeon peas and other vege- 
tation growing near the infested cane. On one estate 
over 9,600 beetles weré collected in one week. To be really 
effective this work of collecting ought to be most thoroughly 
carried out on all estates in the infested area in order to 
ensure satisfactory progress. 

The eggs of the root borer are laid in small clusters on 
the leaves of the cane near the tips, where these have been 
split by the action of the wind, two portions of the leaf being 
stuck together by means of an adhesive substance deposited 
by the egg-laying female beetle, in such a manner as to con- 
ceal and protect the eggs. The newly hatched larvae drop to - 
the ground and enter te soil, 

The injury to sugar-cane caused by root borers is of 
two kinds. The young borer grubs feed on the fibrous roots, 
acting really at this time as root trimmers, whilst later, when 
they have become more ‘fully grown, they penetrate into the - 
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underground stem portions of the cane stool. As this stage 
of development is reached at the time the canes are nearing 
maturity and the dry season is commencing, the effect of 
serious attack is very obvious, the canes having the appearance 
of dying as a result of drought. Often as many as thirty to 
forty grubs are taken from the base of a cane stool. During 
the present season (1912-15) root borer grubs have caused 
serious loss in fields of newly planted canes, tunnelling into 

~ the interior of the cane plants and eating the new shoots. 
The subject will be continued in the succeeding issue of 

the Ayricu/tural News. 

ANTIGUA AGRICULTURAL AND INDUS- 

TRIAL EXHIBITION. 

It was stated in the last issue of the Agricultural 
News, that the Antigua Agricultural and Industrial 
Exhibition was held on February 20. A report on the 
Exhibition has been received recently from the Super- 
intendent of Agriculture for the Leeward Islands, and 
this account of the proceedings is now reproduced as 
follows:— 

The lines adopted in the organization of the undertak- 
ing were similar to those followed in the case of the Exhibi- 
tion for 1911. District sub-committees were constituted in the 
various parishes, and arrangements were made in each for 
disseminating information and for receiving entries. 

Despite the unpropitious character of the preceding 
season, a large number of entries were received prior to the 
opening of the show. The day previous to the exhibition, 
and the morning of the exhibition itself were showery, and 
this militated, to some extent, against exhibits being brought 
in from the more distant parts of the island. Nevertheless 
at the time the exhibition was opened, 1,214 exhibits had 
been staged. 

The show was opened by His Excellency Sir H. Hesketh 
Bell, K.C.M.G., at 12 o’clock noon. His Excellency was 
accompanied on the occasion by the Hon. Dr. F. Watts, 
‘C.M.G, Imperial Commissioner of Agriculture, and by the 
Hon. T. A. V. Best, Colonial Secretary. 

In the course of his remarks, His Excellency alluded to 
the number and quality of the exhibits, and touched on 
questions relating to agricultural progress in the island. 

Subsequently the certificates won in the recent Agricul- 
‘tural Examinations were distributed to successful candidates 
by His Excellency, after which the Commissioner of Agri- 
culture delivered a brief address, his remarks having special 
reference to the question of agricultural education in the 
West Indies; and in this connexion he alluded specially to 
the recently promulgated scheme for the establishment of 
a University of Tropical Agriculture. 

On the whole, the character of the exhibits was decidedly 
high. 

In the stock classes the horses and cattle shown were 
very fair, whilst the asses were good and the mules excellent. 
In the latter section, the fine display of locally bred mules 
calls for special notice. The classes for small stock and 
poultry however, were somewhat poorly represented. 

In the classes for fruits and vegetables, and for sugar- 
~canes and products, some fine exhibits were shown, and the 
standard reached both in the number and quality of the 
exhibits was surprisingly high in view of the past bad season, 

The class for cotton was also well represented, and 
a large number of exhibits of high quality appeared. 

In this connexion keen competition was evoked for the 
“Challenge Cup presented to the Exhibition in 1911 by the 

British Cotton Growing .\ssociation. Samples of the various 
lots of lint entered for competition have been sent to England 
for examination and report. 

A large and diversified series of exhibits appeared in the 
classes for plants and flowers which called for much admira- 
tion. Special mention must be made of the exhibits of roses 
in the section for cut flowers. 

A good series of specimens was seen in the class for 
preserves, whilst the class for miscellaneous exhibits was 
productive of a varied display of considerable interest. 
Under this head were included such things as handicraft 
work, fancy work, cookery, laundry work, dairying, wood 
carving, and amateur photography. Many excellent exhibits 
were seen, but special mention must be made of the very 
large and beautiful series of exhibits of fancy needlework of 
various descriptions. 

The classes for children’s exhibits were fairly well repre- 
sented, but the display of pot plants grown by children of 
the elementary schools was very disappointing. On the other 
hand, some excellent exhibits of vegetables grown in school 
gardens appeared The Challenge Cup presented by the late 
Sir C. C. Knollys for school garden produce, was this year 
won outright by the Spring Gardens School. 

The exhibits shown in the class for collection display of 
estates produce were of good quality, but it is regretted 
that greater competition was not shown. This is probably 
attributable, however, to the past bad season. The prize in 
this class —a handsome silver cup presented by Mr. H. E. W. 
Grant, C. M. G.—was won by Fitches Creek estate. 

It is also a matter for regret that more competition was 
not shown for the special prize presented by the Committee 
for the best display from the stock-in-trade of a merchant. 
This prize was won by Mr. R. E. Potter. 

Special features of the show were the display by the 
island of Barbuda, and the exhibit of the Imperial Depart- 
ment of Agriculture, which in addition to a varied collection 
of experiment station produce, showed a number ef exhibits 
illustrating a number of special points of local and general 
interest relating to various agricultural industries. 

The special prizes offered by His Excellency the Governor 
for imported stock were both won by Mr. T. E. Peters of 
Jolly Hill estate. The award offered by the Committee, for 
the best equippage was won by Mr. I. R. Dyett. 

The day of the show had been proclaimed a public 
holiday. Favourable weather prevailed during the proceed- 
ings and the attendance was large. 

DEPARTMENT NEWS. 

Mr. P. T. Saunders, M.R.C.V.S., Veterinary Ofticer 
on the Staff of the Imperial Department of Agriculture, 
left Barbados on March 24, by the R.M.S. ‘Thames’ for 
Trinidad, in order to attend the West Indian Conference 
on Tuberculosis which is being held in that Colony. 

In the Colonial Reports--Annual, No. 749, for the 
Leeward Islands, His Excellency the Governor, Sir H. Hesketh 
Bell states that the steady improvement in the economic 
conditions of the Leeward Islands may, he thinks, be mainly 
ascribed to the erection of central sugar factories in Antigua, 
to the establishment of a cotton industry in St. Kitts and 
Nevis, to the encouragement of peasant proprietors in 
Montserrat, and to the attraction of British capital to 
Dominica in connexion with the planting of limes, cacao 
and fruit. 
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GLEANINGS. 

During February 1913 the following animals died in St. 
‘Vincent: cattle 31, horses 3, asses 8, sheep 3, goats 18, pigs 
il. In forwarding the information it is gratifying to note 
that the Government Veterinary Surgeon records no deaths 
from anthrax. 

In Montserrat the distillation of leaves from individual 
bay trees has been continued. Young bay trees have been 
taken from mountain land and planted in the nursery. Oil 
has been obtained from three different trees for the purpose 
of determining any variation in quality. 

A Law has recently been passed in Jamaica called the 
Agricultural Societies (Special Loans) Law, 1912. This act 
makes it possible for the society formed in connexion with it 
to make loans to members not exceeding £200. The main 
object of the law is to provide assistance for those who may 
sustain damage by droughts and hurricanes. 

The Agricultural Instructor, Nevis, in a communication 
to the Imperial Commissioner of Agriculture, states that the 
cotton crop in that island is now almost all reaped but the 
return is likely to be very poor. This is possibly to some 
extent the results of a dry season. Cotton stainers are 
still found in large numbers in some of the fields, 

In the St. Vircent Government Gazette for February 20, 
1913, is published a Report by the Entomologist of the 
Imperial Department of Agriculture, embodying observations 
made during his recent visit to that island. The subject- 
matter concerns pests of cotton, coco-nuts, cacao, arrowroot, 

lime, ground nuts, cassava and pigeon peas. Important infor- 
mation is given in regard to the parasitization of these pests. 

Notice of judgment No. 1862 issued from the office of 
Secretary, United States Department of Agriculture, concerns 
a case of misbranding of cotton seed meal. ‘The food stuff 
was guaranteed to contain: protein, 39 to 41 per cent.; fat, 
6} to 7 per cent.; ammonia, 7 to 8 per cent.; nitrogen, 64 
to 6} per cent.; crude fibre, 8 to 10 per cent. Analysis of 
a sample of the product by a chemist of the United States 
Department of Agriculture showed the following results: 
nitrogen, 567 per cent.; protein, 35°43 per cent. The 
defendant company entered a plea of guilty and the jury 
imposed a fine of $50 and costs. 

Coco-nut culture has been receiving considerable atten- 
tion recently in Queensland. Much of the land has been cleared- 
and already young plantations are being quickly established. 
As would be expected, the estates already in bearing derive- 
an appreciable source of income from the sale of seed nuts. 
Catch-cropping is advocated and pine-apples are suggested 
as a suitable crop for growing amongst the trees. (From. 
the Queensland Agricultural Journal, for January 1913.) 

The Sudan Government Gazette for January 28, contains 
a notification to the effect that the Egyptian Government has 
prohibited the importation of cotton seed into Egypt and that 
no application to import unginned cotton will be entertained 
by the Egyptian Director General of Agriculture except to 
comply with existing contracts and then only in the case of 
Tokar grown cotton. The importation into Egypt of cotton 
ginned in the Sudan is absolutely prohibited (From The 
Board of Trade Journal, for February 20, 1913 ) 

Rubber planting in Formosa was commenced in 1908, at 
which time experiments were made at the Kagi government 
rubber planting beds with all kinds of rubber seeds. These- 
included Hevea from South America, Manihot from Hawaii, 
Castilloa from Central America, Ficus from Borneo and the 
South Sea, as well as Funtumia and Landolphia from Africa. 
The present acreage under rubber amounts approximately to. 
15,310 acres, this land being distributed amongst five 
owners. (rom the Jndia Rubber World, January 1, 1913.) 

The section in 7'ropical Life which is devoted to a des- 
scription of the past and present activities of distinguished 
workers in the tropics, or connected with the tropics, con- 
tains, in the February issue, an autobiography of the. 
Right Hon. Austin Chamberlain, M.P. It will be remem- 
bered that Mr. Chamberlain was the Chairman of the- 
committee appointed to raise £100,000 for the London 
School of Tropical Medicine. Half of this amount has. 
already been subscribed and there is every prospect of the: 
total amount being collected in the near future. 

The sugar crop in Mauritius begins on August 1 an& 

ends on July 31 of the following year. For the purpose of 
comparing the yields this distinction is maintained in present- 
ing the statistics. The crop for the year closing on July 3), 
1912, owing principally to the extreme low temperature during 
the growing season, was deficient in most districts of the 
island. The crop of 1910 produced 214,372 tons of sugar; 
the crop of 1911 exclusive of local consumption was 165,806 

tons or 23 per cent. less than that of the previous year, (From 
Colonial Reports—Annual, No. 744.) 

An Ordinance has been passed in Papua which makes it 
illegal to keep stallions without a license. The penalty is 
£20. A vigorous system of inspection has been instituted, 
If in carrying out his duties an inspector shall consider any 
stallion is nota fit and proper animal to be kept for stud 
purposes and for the purpose of breeding stock, he shall 
direct the stallion to*be castrated on or before a day not 
earlier than one month after the date on which the directions 
were given. The officers are required to inspect at least once 
in every twelve months every stallion within the proclaimed. 
area. 
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STUDENTS’ CORNER, 
APRIL. 

First Prertiop. 

Seasonal Notes. 

On estates where old cotton is still in the field a careful 
examination should be made for the purpose of finding out 
what pests are attacking it. One of the most easily seen 
among these is the black scale which is often present in 
a large degree. Careful observation will probably reveal the 
presence in these of parasites. The matter may be investi- 
gated by a simple experiment. A freshly-plucked branch on 
which living scale insects are present is placed in a bottle or 
jar which has been cleaned and dried carefully; the bottle is 
then closed by means of a piece of thin calico which js placed 
over its mouth and tied around its neck by string. After 
a day or two at least two different kinds of flying insects 
will be seen on the inner surface of the vessel. Although 
they are very small as compared with the most commonly 
observed insects they are plainly different in size. The 
smaller one is the male of the scale insect whilst the larger 
one is the adult stage (imago) of the parasite. (See Jnsect 
Pests of the Lesser Antilles, p. 56.) 

Another instructive experiment of a similar kind is to 
take a piece of sugarcane which is diseased with red rot and 
to cut out a clean or rather sterile piece of the pith with 
a knife which has been dipped in spirit and set light to. 
This portion of tissue should be placed in a boiled glass tube 
or jar with a few drops of boiled water, and the changes 
which occur during the following week should be carefully 
noted. The experiment may be extended by removing 
a little mycelium with a sterile knife and inserting this into 
an apparently healthy piece of cane having previously 
washed it on the outside with spirit to remove any other fungi 
or bacteria that may be present on the rind. 

The editorial on A West Indian Herd Book, which 
appeared in the last issue of the Agricultural News should be 
well thought over by the estate stiident, since he is in 
a position to consider the matter practically chiefly in regard 
to what points are to be decided as typical of the working 
animal, the beef animal and the animal of milking strain. 
The beef animal should show great muscular development at 
the neck; have a short and massive head. The body should 
be wide over the chyne and thick inthe crops; ribs well 
sprung and deep; massive at the loins and neat at the hooks. 
The hindquarters must be fleshed at the hocks, inside and 
out, and deep through the aitches. The hide in beef animals 
is generally thicker than in the dairy animal but it should be 
mellow. ‘The tail should be thick but not too long, and well 
set up. 

The dairy bull should show quality all over yet retain its 
masculine character. The muscles of the neck should be fine 
and long. The head should be long and dish-shaped. The 
animal should be fine at the shoulder blade and over the 
heart, and wide at the hips. The quarters should be long 
and thighs level. The tail should be long and whiplike 
showing a fine tassil. 

The student should make a list of the features of a good 
working animal remembering however that it is not always 
the best looking animal which is the best worker. The origin 
or pedigree of the animal must aiso be considered. 

In connexion with these notes on live-stock the article 
on Ophthalmia, on page 103, should be read. Notice 

that the disease may have three causes and be on the watch 
for the symptoms amongst the animals you come in contact 
with. 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

(1) Point out any differences you have observed be- 
tween the appearance of the root borer and the stem borer of 
the sugar-cane. Compare the damage inflicted by each pest. 

(2) What precautions have to be takenin the storage 
of (a) pen manure (b) nitrate of lime (c) Paris green! 

INTERMEDIATE QUESTIONS. 

(1) What are the typical characteristics of high class 
working cattle? 

(2) Explain some of the effects of partially sterilizing 
the soil. 

FINAL QUESTIONS. 

(1) How might West Indian ice factories be utilized 
for testing fruit for export? What particular points in 
connexion with the fruit would you investigate! 

(2) How would you find the weight of an ox without 
weighing it? 

His Honour the Commissioner, Montserrat, states that 
opportunity was taken at the recent Agricultural Show in 
that island, to present Mr. 8S. W. Howes with the final 
certificate awarded by the Imperial Department of Agricul- 
ture in connexion with the Reading Courses Examinations, 

The Use of Calkins.—The name calkin is applied 
to the extremity of the horse’s shoe which is turned down 
at the heels. Calkins are used chiefly on the hind feet and 
on the outside heel, the inner heel being raised and narrowed 
to form what is called a wedge heel. Their chief use is to 
give a firm foothold, anc on soft ground and in hilly districts, 
there is no doubt that they do as long as the shoes are new, 
and the calkins are not worn down. When this happens, 
the horses move with a good deal less confidence and 
security, and are in a worse position than if they had been 
shod flat originally. 

A calkin by raising the heel, alters the angle at which 
the foot meets the ground, and may have some influence in 
changing a horse’s gait. For this reason excessive height 
of the calkin should be avoided. It should be borne 
in mind, however, that a small calkin wears away quickly; 
to avoid this, it is necessary to replace the shoes oftener and 
therefore risk injuring or weakening the feet. The best plan 
to adopt in order to reduce wear, is to increase the width 
and breadth of the calkin, at the same time keeping it low 
and square. 

The effect of raising the heels by means of calkins is 
also to lift the frog out of bearing, which causes it to become 
wasted from disease, since the horse is deprived of its 
natural safeguard against slipping. Flat shoes, on the other 
hand, tend to produce sound and prominent frogs, which are 
sufficient to afford a firm foothold particularly for light 
horses. ; 

In the West Indies generally, more especially in the 
mountainous islands where the roads make travelling difti- 
cult, small ealkins on the hind feet are useful adjuncts to 
progression, but their use on the fore feet is not to be 
advocated. 
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FUNGUS NOTES. 

FUNGUS FLORA OF THE SOIL. 

The followirg abstract of the results of work by 
C. N. Jensen on the fungus flora of the soil is taken 
from the Experiment Station Record for December 
1912. The subject is an important one, particularly in 
the West Indies, where root diseases are so prevalent 
and further investigation in the Tropics along the 
lines indicated in the following abstract might lead to 
results of considerable interest and importance. 

The fungus flora of the soil was found to consist of 
obligate saprophytes and facultative parasites, the former 
being by far the more abundant. According to the author 
a fungus should not be considered as belonging to the soil 
flora unless it has been directly isolated or has been shown 
under contro] experiments to live in the soil. In this con- 
nexion he demonstrated that Phoma /etae, one of the causes 
of root rot of sugar beets, winters on the seed balls and not 
in the soil, while Pythium debaryanum and Aphanomyces 
laevis, other organisms which attack the sugar beet, winter 
as saprophytes in the soil and not on the seed balls. 

The presumable facultative parasites and the obligate 
saprophytes determined, number 132 species and varieties, 
many of which are recognized as a cause of injury to 
eccnomic plants. 

A study was made of the effect of sulphur on the fungus 
flora of the soil, but three months after its application the 
soil yielded the same species of fungi as did samples which 
had received no application. 

CITRUS GALLS. 

Early last December specimens of lime branches bear- 
ing abnormal growths somewhat resembling crown galls, 
were sent to this office from Dominica. The appearance of 
the galls seemed to indicate that they might be caused by 
the fungus which produces lime and orange knot (Sphae- 
ropsis tumefaciens) in Jamaica, or possible by Bacteriwm 
tumefaciens with which C, O. Smith has successfully made 
inoculations in America. Fawcett, writing in the Monthly 
Bulletin of the State Commission of Horticulture for Decem- 
ber 1912, refers to the recent occurrence of these citrus 
galls in California, and his illustrations agree closely with 
the appearance of the specimens collected in the West Indies. 
While in Florida, Fawcett was able to produce the Jamaica 
type in his inoculation experiments, but culture tests made 
from the California galls have failed to show the presence 
of Sphaeropsis tumefaciens. Definite experiments are now 
being conducted by Smith to see if Bacteriwn tumefaciens, 
the cause of crown gall of peach and other plants, can 
actually produce the California disease. 

Soon after their receipt, the Mycologist to this Depart- 
ment and W. Kt. Dunlop (now acting Scientific Assistant to 
the Department) carried out culture tests and inoculation 
experiments with the Dominica specimens. The results were 
similar to those obtained by Fawcett in California in that 
Sphaeropsis tumefaciens was not found to be present. 
Bacteria and a Diplodia were isolated, however, but inocula- 
tion experiments conducted on young lime plants about one 
year old gave negative results. 

In most of the diseased specimens where part of the 
bark on a gall or the gall itself was dead, a dark-brown or 
black discoloration occurred in the bark and a brown or 

grey on the surface of the wood. Several galls had apparently 
perfectly healthy green bark and healthy colourless wood. 
They seemed in many cases to contain the remains of thorns 
embedded in the gall»and on one specimen several thorns 
were observed with swollen bases. 

Accordingly in the inoculation experiments already men- 
tioned healthy thorns were removed, and in each series 
respectively, mycelium and bacteria were placed on the 
wounds thus made. The inoculations were kept moist and 
sterile by a wrapping of waxed tissue paper. In the case of 
the Diplodia series the inoculated plants in one or two cases 
showed slight swellings as compared with the controls but 
these did not develop. With the bacteria there was no 
difference shown between the inoculated and control plants. 

As pointed out by Fawcett, the disease is not of much 
importance, but it is desirable nevertheless to establish 
whether there is any specific relationship between the different 
forms. 

SEA ISLAND COTION IN SOUTH AFRICA. 

From time to time spasmodic attempts to grow cotton 
have been made in the province of the Cape of Good 
Hope but it was only recently that extensive trials were 
instituted to determine whether there exists any real 
commercial prospect of success. The site chosen for the 
experiments was in the district of Port of St. Johns, 
Pondoland. Several kinds of cotton have been tried 
including Egyptian Mitafifi cotton, American Toole cotton, 
Nyasaland Upland cotton and the Sea Island varieties. 
The results obtained with the latter kind are naturally of 
greatest interest and importance in the West Indies. 

Five acres of Sea Island cotton were planted, anda stand 
of 99 per cent. was obtained. The Nyasaland cotton gave 
only a 52 per cent. stand. The yield of seed-cotton per acre 
was 1,369°S Ib. this being higher than the yield from the 
other varieties except American Toole which gave 2,067°5 bb. 

The growth of the Sea Island cotton is said to be almost 
too luxuriant, since the enormous development of lateral 
branches excludes the sun to a great extent and thus 
prevents the bolls ripening. The picking of Sea Island cotton 
is said to be more expensive than in the case of the other 
varieties owing to the lobes standing upright which makes 
the collection of cotton a matter of some difficulty. 

The Agricultural Journal of the Union of South Africa, 
December 1912, from which the above information is taken, 
also contains the following figures showing the cost of pro- 
duction and estimated profit per acre for Sea Island cotton in 
that country: Preparation of land and ploughing, 10s.; 
harrowing, Is.; planting, 1s.; seed, 1s.; chopping (thinning 
out), 2s.; cultivating and hand hoeing, 12s.; picking, 36s.; 
transport, 4s.; wear and tear of implements, 1s.; sundries, 2s., 
making a total of £3 10s. peracre. The returns are estimated 
at 1,369 lb. of seed-cotton at 3d. per tb. making £17 2s. 3d. 
the gross return; and this, less the cost of production (£3 10s.) 
leaves an estimated net profit of £13 12s, 3d. per acre. The 
estimated profit from an acre of American Toole cotton is 
£22 6s. 9d., whilst the profit from Herlong variety is estimated 
at £7 7s. 6d. 

The live weight of cattle can be ascertained by measure- 
ment by employing the following formula: girth* x length in 
feet x one of the following factors according to the quality of 
the animal: for a working animal, ‘23; in the case of a well 
fed animal fit for the butcher -27 should be used. The 
product gives the approximate weight in Imperial stones. 
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PERENNIAL RIOE. 

In West Africa, along the courses of the Senegal and the 
Niger, there are tracts of land which, during the rains, are 
often temporally flooded, but which, during the greater part 
of the year are extremely deficient in water-supply. In these 
districts of alternating droughts and inundations, there grows 
a remarkable graminaceous plant known as perennial rice. 

An article by M. Yves Henry, Directeur d’ Agriculture 
des Colonies Frangaises, published in 1? Agriculture Pratique 
des Pays Chauds, for December 1911, describes the botanical 
and agricultural characteristics of this species, and although 
the information there presented does not directly concern the 
majority of the West Indian islands, the high degree of 
interest attaching to the subject renders it desirable to 
publish the following abstract. 

The seeds of perennial rice germinate under moist 
conditions in about six days, aerial shoots are given off and 
the root system which at first is normal soon becomes greatly 
modified by the gradual formation of a rhizome or under- 
ground stem. Ordinarily the aerial shoots do not fructify 
during the first year, but the time and extent of fruiting 
appear to be largely determined by the regularity and 
amount of flooding that the crop xeceives. One of the 
difficulties in cultivating this crop is the unevenness in the 
ripening of the grain as a result of the irregular submersions 
under natural conditions. 

During the dry season the plant’s existence depends 
entirely upon the rhizome which appears capable of resisting 
inordinate extremes of drought and moisture. On the retreat 
of the water the larger aerial shoots become layered, and it is 
the custom of the natives to graze then their cattle on these 
fields. The animals feed upon the layered straw which forms 
a protective carpet for the developing shoots below. Chemi- 
cal analysis shows this straw to be nutritious: it is particularly 
brittle, however, and exceptionally rich in silica. It has been 
decided to utilize the coarser stems as a source of fibre for 
paper-making and, in the article referred to above, the 
practicability of the scheme is supported by a reference to 
the facilities for transport occasioned by the close proxi- 
mity of large water-courses. 

The grain is used as food by the natives, It is said not 
to be sufficiently plump for exportation, though hybridization 
experiments are in view, which may result in the breeding of 
a perennial rice possessing several different features of very 
considerable economic importance. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES IN THE LONDON 

MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 

The month of February opened with very little, if any 
improvement in business, over the preceding month, or even 
over the closing months of the old year, and this dullness 
prevailed till the last week of the month, when an improved 
business tone was apparent both in the increased number of 
buyers, and in the demand for the several products. Several 
drugs and chemicals have commanded higher prices, but with 
the exception of sarsaparilla and lime juice, few alterations 
have occurred in products affecting the West Indies. 

GINGER, 

At the first spice auction on February 5, 92 packages of 
Cochin were offered, and sold without reserve, 47s. to 47s. 6d. 
per cwt. being paid for small cut limed, and 25s, 6d. for 
good rough to cut brown Calicut. A week later, namely on 
the 12th, ginger met with no demand; 231 bags of washed 
rough Cochin were brought forward, and bought in at 42s. 
per cwt. On the 19th ginger was represented by 47 bags 
only, of dull washed Jamaica, which sold at 48s. 6d. On the 
26th the offerings at auction were 259 bags of washed Cochin, 
80 of these found private buyers, and the remainder were 
bought in at 34s. per ewt. 

NUTMEGS AND MACE, 

Nutmegs have been in steady demand throughout the 
month; on the 12th 34 packages of West Indian were sold 
at the following rates: 93’s 53d., and 100’s to 105’s 5jd.; 
66 packages of Eastern were also sold; limed 56’s to 65’s 
fetching 7hd., to 9d. 76’s 64d., 98’s Gd. and 130’s, 5d. 
A week later prices for West Indian had advanced }d. to 
3d. per tb. at which rate 330 packages were sold out of 
343 offered. On the 19th of the month mace was repre- 
sented by 59 packages of West Indian, 2s. to 2s. 4d. being 
paid for sound and ls. 9d. to 2s. 3d. for broken at which 
rates the whole consignment was sold. There has been no 
demand for pimento or arrowroot. 

SARSAPARILLA. 

For this drug, prices have advanced during the 
month. At the first auction on the 6th the offerings were 
as follows: grey Jamaica 11 bales, Lima Jamaica 4 bales, 
and native Jamaica 14 bales. The whole of the 
grey Jamaica and Lima Jamaica were sold, and of the 
native Jamaica 4 only out of the 14 offered found buyers 
at ls. for fair red, and 10d. for fair palish red slightly mixed. 
The Li bales of grey Jamaica fetched from 2s. 1d. to 2s. 2d. 
per lb. which was from 2d. to 3d. per tb, advance on previous 
prices; ls. 10d. per lb. was the price paid for the 4 bales 
of Lima Jamaica. A fortnight later, namely, on the 20th, the 
offerings amounted to only. 4 bales of grey Jamaica and 
10 bales of Mexican, for the former 2s. 4d. per tb. was paid 
for fair, and 2s. 5d. for good beardy, The Mexican was not 
disposed of. 

KOLA, CASSIA FISTULA, LIME JUICE, LIME OIL, 

In kola there has been a steady demand during the 
month, and good prices have been realized, at the beginning 
of the month as much as 5d. per tb. was the quoted price for 
good West Indian halves. At auction on the 20th the offer- 
ings amounted to only 3 bags, all of which were sold, 44d. 
being paid for good West Indian whole nuts and halves, and 
4d, for slightly mouldy. Of Cassia Fistula 37 packages 
were offered at auction on the 6th, and 15 of Java, fair fresh 
pod somewhat lean, were sold without reserve at 17s. 6d, 
Lime juice has maintained a firm position throughout the 
month, at the first sale some 16 packages were offered, but 
two hogshead only were disposed of at ls. 6d. per 
gallon for good pale raw Dominican. A week later 
good green raw West Indian, was quoted at Is. 7d. 
and at the end of the month it was reported that 
in consequence of its scarcity, good raw West Indian would 
fetch 2s. if obtainable. Only one tin of hand pressed 
Dominica lime oil was offered at the first auction on the 6th 
and it was sold at 9s. 9d. per Ib. On the 20th 6 packages 
were offered, namely, 2 of hand pressed St. Lucia and 
\4 of distilled St. Lucia, the former realized 11s. 6d. per hb. 
and the latter 1s. 4d. per bb. 
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West Inprta CommitrgEE CrircuLar, 

March 11, 1913; Messrs. E. A. De Pass & Co., 

February 28, 1913. 

ArRowrooT—3id. to 43d. 
Batata—Sheet, 3/3 ; block, 2/24 per fb. 
Brrswax—£7 12s. 6d. to £7 1ds. 
Cacao—Trinidad, 73/- to 81/- per cwt.; Grenada, 67/- 

to 73/-; Jamaica, 63/- to 70/-. 
OorrEE—Jamaica, 68/6 to 84, -. 
Oorra—West Indian, £29 5s. per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 18d. to 20d. 
Fruit—No quotations. 
Fustic—No quotations. 
Gincer—(Quiet, 46s. to 63s. 
Istnctass—No quotations. 
Honzey—No quotations. 
Line Juice—Raw, 1/5 to 1/8; concentrated, £20 to £24; 

otto of limes (hand-pressed), 10/- to 10/6. 
Loawoop—No quotations. 
Mace—1/9 to 2/9. 
Nourmecs—5jd. to 63d. 
Pimento—2?d. to 22d. 
Russer—Para, fine hard, 3/104; fine soft, 3/10; Castilloa, 

3/6 per th. 
Roum—Jamaica, 2/3 to 6/. 
Sucar—Crystals, 16/6 to 19/5; Muscoyado, 11/- to 14/-; 

Syrup, 11/6 to 15)3; Molasses, no quotatioas. 

New York,—Messrs. Gimtespre Bros. & Co., February 

21, 1913. 

Oacao—Caracas, lic. to 15$c.; Grenada, 14$c. to 15c; Trin- 
idad, 15jc. to 16}c. per th.; Jamaica, 15c. to 13{c. 

Ooco-nuts—Jamaica, select, $51°00 to $32°00; culls, 
$20-00 to $21:00; Trinidad, select, $32:00 to $34:00; 
culls, $20°00 to $21°00 per M. 

OorrrE—Jamaica, 13}c. to 16c. per fb. 
GincerR—8jc. to 12c. per tb. 
Goat Sxins—Jamaica,50c.; Antigua and Barbados, 48c. to 

50c.; St. Thomas and St. Kitts, 44c. to 46c. per tb. 
Grarve Fruit—Jamaica, $2°75 to $5°25. 
Limes—$6°00 to $6°75. 
Mace—i0c. to 57c. per th. 
Nourmrecs—110’s, 13c. 
Orancoes—Jamaica, $2:00 to $2°25 per box 
Pimento—4c. per tb. 
Sucar—Centrifugals, 96°, 545c. per th.; Muscovados, 89°, 

2°95c.; Molasses, 89°, 2°70c. per fb., all duty paid, 

Trinidad,—Messrs. Gorpon, Grant & Co., March 17, 

1913. 

Oacao—Venezuelan, $16°00 per fanega; Trinidad, $15-50 
to $16°00 per fanega. 

Coco-nut O11—$1°03 per Imperial gallon. 
Oorrre—Venezuelan, lic. per fb. 
Corpra—$4'50 per 100 t. 
DuaL—$4°25. 
Ontons—$1°50 to $3°00 per 100 tb. 
Peas, Sprit—$6'00 to $6°25 per bag. 
Porators—English, $1°50 to $1°75 per 100 fh. 
Rice—Yellow, 35°50; White, $6°75 to $7:00 per bag. 
8vuear—American crushed, no quotations. 
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Barbados.—Messrs. James 

Marcu 29, 1913, 

A, LyneH & Co., Ltd., 

March 22, 1913; Messrs, T. S. Garraway & Co., 

March 22, 1913. 

Arrowroot— $600 to $7°50 per 100 tr. 
Oacao—$12'00 to $12°50 per 100 th. 
Coco-nuts—$16°00 
Hay—$1°50 per 100 tb. 
Manvres—Nitrate of soda, $75°00; Cacao manure, $48:00 

to $50°00; Sulphate of ammonia, $85:00 per ton. 
Motasses—No auotations. 
Ontons—$1°80 to $6°00 per 100 th. 
Peas, Sprit—$600 to $6°25 per bag of 210 th.; Canada, 

$3:00 to $4°50 per bag of 120 tb. 
Porators—Nova Scotia, 2-75 to $3°00 per 160 th. 
Rice—Ballam, $520 to $5°25 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Suear—American granulated, $4:00 per 100 th. 

British Guiana.—Messrs. Wiretinc & RicureR, March 

15, 1913; Messrs. Sanppacu, PARKER & Co., 

March 14, 1913. 

ARTICLES. 
Messrs. WIETING Messrs. Sanp- 
&R : BACH, PARKER : ICHTER % Co 

ArrowrooT—St. Vincent —- nae: 

Batata—Venezuelablock| No quotation Prohibited 
Demerara sheet 70c. per tb. 

Cacao—Native 18c. per tb. 19¢. per tb. 
Oassava— 60c. 
Cassava STARCH— $650 ast 
Coco-nutTs— $16 to $20 per M./$10 to $16 per M. 

OorrrE—Creole 
Jamaica and Rio 
Liberian 

Dxat— 

Green Dhal 
Eppors— 
Motasses—Yellow 
Ontons—Tenerifie 

Madeira 
Pras—Split 

Marseilles 
PLANTAINS— 
Porators—Nova Scotia 

Lisbon 
Potators-Sweet, B’bados 

Rice—Ballam 
Creole 

TANNIAS— 
Yams— White 

Buck 
Svuear—Dark crystals 

Yellow 
White 
Molasses 

TimpeR—Greenheart 

Wallaba shingles 

s» Cordwood 

l7c. per th. 
18c. per tb. 
lsc. per th. 

$3°75 per bag of 
168 tb. 
$500 

72c. to $1:00 

None 

Tc. to 8c. per tb. 
$7°00 per bag 

(210 tb.) 

16c, to 40c. 

$2-75 

$1:00 
per bag 

No quotation 
$4°75 to $500 

$1°20 
$1°68 
$144 

$2°20 to $2°30 
$3°25 to $3°60 

$3'75 to $4°00 

32c. to ddc. per 
cub. foot 

4°00 to $6°25 
per M. 

$1°80 to $2:00 
per ton 

18c. per tb. 
20e. per tb. 
13c. per th. 

$4:00 
bag of 168 tb. 

6ke. isiges per tb. 
$7°30 per bag 

(210 tb.) 

83-25 

$300 

$2°25 
33°00 
$5-00 

32c. to 5dc, per 
cub. foot 

$4°00 to $6°00 
per M. 
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Pastures. 

a feeling in the popular mind that pasture 

land belongs to the category of uncultivated things, and 

may be left to look after itself. And it must be 

admitted that casual inspection in the West Indies 

will often appear to confirm the impression, though 

a technical consideration of the matter will soon make 

ib evident that the conditions of pasture land are 

ments greatly augments the struggle for existence. 

Moreover amongst the animals which consume the 

vegetation, complicated relations exist, which increase, 

and demand more skilful adjustment, in proportion to 

the density of the animals over a given area. 

In proceeding to enumerate practical methods for 

the improvement of pastures, it will be convenient to 

regard the subject in two ways, first from the point of 

view of the productive powers of pastures, and secondly 

from the standpoint of their hygienic characters. It is 

proposed to deal with the former aspect first. 

In considering the productive or purely agricul- 

tural characters of West Indian pastures, the circum- 

stance that the best land is under arable cultivation 

must not be lost sight of. The significance of this 

fact lies in the necessity for improving the soil condi- 

tions of existing grass land. Water-supply is of primary 

importance. On some pastures, particularly during 

the rainy season, excess of water and drainage may be 

the leading problem. ‘The bearing of stagnant water 

upon the hygienic characters of a pasture will be con- 

sidered in due course, but it may be pointed out, in 

the present connexion, that the removal of excess of 

water greatly modifies and improves the vegetation, 

and lessens the ill-effects of drought. More fre- 

quently it is the want of rain that is the 

chief trouble. Irrigation is generally out of the 
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question, and the only other way of ameliorating the 
soil conditions is by the application of organic 
manure with a view to increasing the reten- 

tion of moisture through the accumulation of 
humus. Closely connected with this matter is the 
question of manuring generally. The feeding of 

artificial foodstuffs to the animals is the most 
satisfactory way of increasing the supphes of plant 

food, for one-half of the nitrogen, two-thirds of the 

phosphoric acid, and nearly the whole of the potash fed 
in the food is excreted in the fieces as manure. 

Mineral fertilizers are often of considerable value too, 
though few definite experiments have been conducted 

with them in the West Indies. Provided that the 
conditions of water-supply are good, nitrate of soda is 
likely to stimulate the vegetative growth of grasses; 

basic slag has also proved useful on heavy land under 

pasture, chiefly, perhaps, on account of the free lime 

if contains and the occasional lack of phosphoric acid in 

clay soils. Potash manures are known to stimulate the 

development of leguminous plants in a marked degree, 
and finally free lime and even common salt exert 

a favourable influence under certain conditions. 

These facts however are, to a large extent, 

secondary matters compared with the thorough estab- 

lishment of the pasture in the first place. ‘The 
preliminary cultivation before the planting of the land 

is extremely important, for on this depends the nature 

of the first year’s growth which will indicate the future 

success of the established ley. Nor should cultivation 
be restricted to the preparation of the land. A pasture, 
like cotton or sugar-cane, is a growing crop. It 

demands careful interculture. This should consist 
of frequent weeding, and scratchings with a light 

harrow. The weeding lessens competition and the 
harrowings spread the fieces of tethered animals and 

remove dead grass stems, thereby letting in air and 
sunlight. 

Lastly we have to consider the vegetation itself 

from the point of view of improvements in regard 

to the establishment of pastures. In proceeding 

to this question it will be necessary to under- 

stand that our definition of a pasture is intended 
to include land planted in both perennial and annual 
fodder plants. It seems that in the West Indies the 

intermediaries between a permanent ley and an annual 
ley are not fully recognized. For this reason little 

attention has been devoted to the judicious intermix- 

ture of grasses of varying periods of duration and 
habits, of which the object is to reduce competition and 
govern growth, so as to produce a maximum but evenly 

distributed yield throughout the year. The important 

characteristics to be considered in pasture grasses are 

duration, depth of root system, tall and tufted habits, 

and adaptability to certain soils and climatic conditions. 
The nutritive value of the species is an important 
matter as is also the question of inclusion of legumin- 

ous plants. 

In the Tropies there is no large selection of 
pasture plants to drawn upon such as exists in tem- 
perate countries, but there is a considerable number 
of grasses. Useful annuals like Hragrostis abyssinica 

(teff) and Panicum Colonum occur in the West 

Indies, and also well-known perennials like Panicum 
maximum (Guinea grass), Sporobolus indicus (bed 
grass), Paspalum conjugatum (sour grass), Panicwm 

muticum (Para grass),—which is the most nutritious of 

them all—and Andropogon caricosus (hay grass)— 
a plant very rich in soluble carbohydrates. ‘There is 

also the little creeping trefoil (Stylosanthes procum- 

bens) which is seasonal in habit but apparently useful 

as a fixer of atmospheric nitrogen. ‘These examples 
by no means exhaust the list of plants that are avail- 

able, and it would seem not improbable, that after 

a few trials and systematic observations had been 

made, more accuracy and precision mighd be 
introduced into the selection of planting material 

for pastures of varying duration. For the question 

of temporary pastures is of much _ significance, 
since by means of them it might be practicable to 

increase the present area under grass through the 
introduction of leys forming a rotation with sugar-cane, 
cotton or provision crops, a practice which has already 
been adopted by some of the successful Jand-holders in 
St. Vincent and elsewhere. The full significance of 
this suggestion will be better appreciated in due course, 

Turning now from the productive characters of 

pasture land to considerations of animal hygiene, we 
are first of all met by the great problem of tick eradi- 

cation. The serious nature of the problem needs no 
explanation. The general methods of prevention and 
cure are also familiar, The chief difficulties lie in their 
application. In considering tick eradication it is 

necessary to bear in mind that some ticks are contin- 

uous feeders, whilst others are interrupted. It is the 
latter which mainly influence the hygienic characters 

of pasture land, since the grass becomes infected, which 

results in the communication of the pest to animals 

newly arrived. Prevention lies in the resting of these 

infected pastures. But as already indicated the area 

at present under grass leaves no margin for the 
closing up of fields, and then again the absence of 
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fences puts difficulties in the ways of efticient 

quarantine. The best solution would appear to lie in 
the establishment of temporary leys as already sug- 

gested. The intermediate cultivation would eradicate 
infection, whilst the crop produced would pay for the 
application of the measure and at the same time 
bring in a tangible financial profit. Ina matter such as 
this, and also in the matter of curing tick infestations 
by spraying or dipping, united action is essential. The 

attitude of the owner who says he will not act unless 
others do, has mnch to support it, and if sufficiently 

strong should be eftective in the long run in arousing 
public opinion to the necessity for siringent legislation. 

Another point which should not be lost 

sight of in connexion with the subject of ticks 
is the varying susceptibility of different breeds 

of cattle to the pest. It does not directly con- 

cern the improvement of pastures but may be 

noted here. A correlation has been found to exist 
between the characters of the hide of animals and 

susceptibility. The Zebu hide seems to be more 

resistant than that, say, of the Hereford. It would 

appear to offer greater mechanical resistance to the 

bite and it is believed that the greater secreting 

powers of the sebaceous glands in the Zebu give rise 

to conditions that are repellent to the parasite. 

Reference may also be made briefly to other 

diseases with which pastures become infected. ‘Husk’ 

or ‘hoose’ is cansed by a worm parasite of the throat. 
This organism, like the hook worm which infests the in- 

testinal tract of many animals, spends a part of 1ts life- 
history on pastures provided that conditions are sufti- 
ciently moist. The prevention of these complaints there- 

fore depends largely upon efficient drainage. Of the 
contagious diseases of bacterial origin anthrax is one 

of the worst. Pastures in which cases have recently 
occurred should be ploughed up and other crops plant- 

ed for several years. 

Tn conclusion it is well to bear in mind that quite 
apart from the production of fodder and of healthy 
surroundings, a pasture should afford the animals 
a certain degree of comfort. Provision of shade is 

desirable and a suitable tree for this purpose is 
the Saman (Pithecolobiwm saiman). Incidentally the 

pods of this tree are nutritious and are much 
enjoyed by cattle. Drinking water is also appre- 
ciated by the animals in the field, though care has 

to be taken to keep it clean and free from infection. 
Not the ieast desirable feature of a pasture is an 

efficient fence which, as already pointed out, aids in 
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preventing the introduction and spread of disease: 
it also renders superfluous the unnatural custom of 

tethering and the constant worrying of cattle-minders, 
thereby increasing the comfort of the animals and 
improving the pasture through more regular and even 
grazing. 

SUGAR INDUSTRY. 

THE POSITION OF THE AUSTRALIAN 

SUGAR PRODUCERS’ ASSOCIATION. 

The editorial in a recent number of the Australian 
Sugar Journal (February 6, 1913) considers the position of 
the above organization in relation to the Australian sugar 
industry asa whole. It is pointed out first of all that the 
Association is based on the assumption that the interests of 
cane grower and sugar manufacturer are identical on every 
feature of the industry save alone the one critical question of 
the price of cane. A shortage in the supply of cane is 
ruinous to the manufacturer; any failure in milling capacity 
must react disastrously upon those who have cane to sell. 
The value of meetings of the Association in the adjustment 
of these relations, has evidently proved as great as the 
benefits derived from the activities of the organization in 
following up, and guarding the interests of the Association 
in matters of political policy and economics, particularly as 
regards labour questions and the law of supply and demand. 

Another development which this combination of 
growers and manufacturers has made practicable, is the 
establishment of a powerful co-operative insurance com- 
pany, which provides for the mutual protection of all its 
members against claims under the Employer’s Liability Act, 
and the covering of all fire risks over estate and mill buildings 
and the growing crops. Another object which the Association 
has achieved is the establishment of its own monthly news- 
paper, which is accepted as an authoritative exponent of the 
views of all classes of sugar producers. 

Finally, there is no part of the society’s movement which 
has received more careful consideration (though the object has 
not yet been attained) than the establishment of fully 
equipped experiment stations, such as those to be found in 
Hawaii and Java. Questions of cane varieties, combating 
of pests and diseases, choice of manures and cultivation, 
rank side by side with those of chemical and machinery con- 
trol, and the appointment of technical advisors to visit the 
central factories 

Interesting facts are presented in the Agricultural Jour- 
nal of the Union of South Africa, for January 1913, in 
connexion with the cultivation of the sugar-cane in that 
country. Since the climate of South Africa is only semi- 
tropical the planter has to wait two years for each crop. The 
settler desiring good sugar land judges the soil by the vege- 
tation, the more luxuriant it is, the better. In starting 
a plantation the wild vegetation has to be cleared; this may 
cost from 50s. to £6 per acre. Tops of old cane are planted, 
and they sprout in about three days, but as already stated 
take two years to mature. The yield is from 21 tons to 
30 tons of cane per acre. 
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VANILLA CULTIVATION AT ST VINCENT. 

The following account of a recent visit paid to an 
estate in St. Vincent, by the Agricultural Superin- 
tendent, is of considerable interest and importance, in 
view of recent efforts to extend the vanilla industry in 
the West Indies, particularly in Dominica (see Report 
on the Agricultural Department, 1911-12), in Nevis, 
and in the island at present under consideration. 

Some years ago the Agricultural Department of 
St. Vincent imported a number of plants of vanilla (Vanilla 
planifolia) from the Seychelles. A few of these were distri- 
buted to Mr. P. F. Huggins of Bellewood estate, who has 
since propagated from them, and established a small cultiva- 
tion. After making a number of experiments involving 
different methods, Mr. Huggins has devised a system 
whereby he obtains fairly good results, notwithstanding that 
his estate is situated at an elevation of 1,500 feet in the 
mountains, and has an average yearly rainfall of over 
120 inches. 

The annual output of the estate is now about 40 Ib. of 
pods, which realize, on an average, 2s. less per lb. than the 
best grades on the market. With the new drying house 
that he has recently built, Mr. Huggins hopes to obtain 
still better results. The lands are surrounded by high 
hills covered with forest. The vanilla vines are planted 
in small sheltered clearings in the forest where the 
soil is of a good depth, light, and rich in vegetable 
matter. After many trials in the endeavour to find a satis- 
factory support for the vines, it was found that they thrived 
well on stems of the tree fern (Cyathea arborea). These 
plants were found to be very durable and did not require 
renewing for several years. Tree fern stems are therefore 
used in preference to live or dead posts. Mr. Huggins, 
however, is trying at the present time a trellis system, using 
Page wire fencing, to which are tied rods of ‘Roseau’ grass 
(Gyneriwm saccharoides); but it is too early yet to judge 
whether this method will prove a success. 

In cutting tree ferns for support, the oldest ones that 
can be obtained are selected, and cut into posts 7 to 8 feet in 
length so as to allow, when set up, a height of 6 feet out of the 
soil. Holes are bored horizontally 1 foot apart through 
each post, and at right angles to each other. Through these 
holes are placed pieces of ‘Roseaw’ cane, so arranged that about 
8 inches of the cane protudes on each side of the post. 

Additional support for the vines is thereby provided. The 
posts are arranged in rows 6 feet apart. 

The cultivation and pruning of the vines as well as the 
pollination of the flowers are conducted along the usual lines. 
The pods produced are of good size and shape and measure 
from 8 to 10 inches in length. 

It is in the curing of the pods that there appears to be 
some divergence from the methods described in publications 
on the subject. After being picked, the pods are scalded in 
water for a few séconds, the time being judged by counting 
from 1 to 8 slowly. After being drained, the pods are 
wrapped in the leaves of a native large-leaved aroid called 
‘Chainey’, and placed in a box for four or five days to 
ferment. When the pods have assumed a soft brown ‘maroon’ 
colour they are taken out and placed on leaves in the drying 
house. This drying house is well ventilated, and arranged 
with shelves covered with }-inch mesh galvanized wire-netting. 
The pods are spread out in a single layer and constantly 
‘smoothed’ and turned until they assume a very dark-brown 
colour, silky feel; and possess a supple consistency. They 
are then sorted into lengths and grades and packed in bundles 
in tins. 

Mr. Huggins states that quite 25 per cent, of his pods 
split in curing. This he considers to be due, in a large 
measure, to the difficulty of picking each pod at just the right 
stage of ripeness. 

After several years of close attention Mr. Huggins 
appears now to have successfully surmounted most of the 
difficulties he eeountered in the beginning, and must be 
complimented on the satisfactory result of his persistent 
efforts towards the establishment of a small vanilla industry, 

Notice of Judgement No 1940 issued from the Office of 
the Secretary, United States Department of Agriculture, 
concerns the case of misbranding of vanillin powder. The 
product was labelled: Vanillin powder—A Substitute for 
Alcoholic Extract of Vanilla. Analysis of a sample of the 
product by the Bureau of Chemistry showed it to be com- 
posed of vanillin, 0°63 per cent., coumarin (the flavouring 
constituent of tonka bean) 0°31 per cent., and qualitative 
examination showed the vehicle or diluent consisted of corn 
starch 45°7 and cane sugar 4°95 per cent. The defendant 
company entered a plea of guilty to the information, and the 
court imposed a fine of $50. 
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THE PRODUCTION OF HYDROCYANIC 
ACID IN PLANTS AND SEEDS. 

Reference has been made from time to time in this 
journal to the poisoning of cattle through eating sorghum or 
Guinea corn, one of the last instances being in the issue of 
January 20, 1912, where a description was given of a case 
in Queensland, in which cattle feeding on young sorghum grow- 
ing on a rich soil were poisoned, whilst others feeding on sorg- 
hum, all of the same age, growing in adjacent areas on a much 
less fertile soil, remained healthy. This ciremstance Jed to an 
investigation in which sorghum was grown in a very sandy 
soil, both unmanured and manured with nitrate of soda; the 
results showed that the manured plants always contained the 
greatest amount of hydrocyanic acid, and that sorghum 
grown in very rich nitrogenous soils cannot be safely used for 
feeding stock until the plants are about to set seed. L’ Agri- 
culture Pratique des Pays Chauds, for August 1912, after 
referring to observations as to the poisonous nature of young 
sorghum in India and Algeria, gives detailed consideration to 
the case in Queensland, and draws attention to the rather 
useful suggestion that young sorghum might be safely fed to 
stock if it is first mixed with dry forage 

Further evidence, if it is needed, of the danger of young 
sorghum as a cattle food, is to be found in the Ayricultural 

Gazette of New South Wales, for September 2, 1912. Here, in 
dealing with a specific instance of poisoning, it is stated that 
the affected animals were saved, in all cases where the remedy 
was applied before convulsions bad set in, by drenching them 
with a mixture consisting of: aromatic spirits of ammonia 1 
to 2 oz., nitrous ether 1 to 2 oz., water 1 pint. This was 
a treatment in emergency, ‘and proved as satisfactory as 
circumstances permitted.’ The article proceeds to quote the 
recognized antidotes for hydrocyanic (prussic) acid poisoning 
in cattle; they are: subcutaneous injection of ;\, grain of 
atropine; subcutaneous injection of ether (5 to 10 cc.); 
a mixture of ferrous and ferric salts with magnesia, given as 
a drench. 

The effect of manures on the amount of hydrocyanic 
acid in plants or the parts of plants receives additional 
interest from the work that has been done in connexion with 
the formation of this and other poisonous substances in seeds. 
Articles appear in the Agricultural News, Vol. XI, pp. 63 
and 104, dealing with investigations carried out at the 
Rome Agricultural Experiment Station with species of 
Phaseolus such as the haricot bean (P. vulgaris) and 
P. multiflorus. In the experiments, the amount of non- 
protein nitrogen, as a measure of the toxic principle in the 
seeds of these plants, was compared in seeds from unmanured 
plants with that in seeds from plants receiving such manures 
as nitrate of soda and superphosphate The quantities of non- 
protein nitrogen present were always least when manure was 
used: so that if these are taken as a measure of the hydro- 
cyanic acid present, manuring appears to decrease the 
amount of this substance in seeds—a result that is the 
reverse of the case of the formation of that body in sorghum 
stems. The matter goes further for, as is explained in the 
Agricultural News, Vol. XI, p. 104, this fact of the decrease 
of non-protein nitrogen in seeds, through manuring, affords 
an explanation as to why medicinal plants in cultivation 
with the aid of nitrates are less rich in alkaloids than the 
wild plants. 

In considering these results, it is only fair to state that 
recent work on the occurrence of hydrocyanic acid in plants 
described shortly in the Journal of the Chemical Society, 
November 1912, p. ii, 1085, indicates thatthe method used 
for determining the proportion of the acid present often gives 
results that are far too high, because of its formation during 

the process of ordinary ways of analysis. It is of some 
interest, too, that an abstract on the same page indicates 
that the amount of the acid in sorghum may be lessened by- 
inoculating it with various aromatic substances. 

To return to the general matter, this may be given. 
additional interest by considering the fact that many 
seeds, when germinating, produce hydrocyanic acid, and 
that the amount of this may be changed by altering 
the conditions surrounding the developing embryo. An. 
abstract of papers in Natwre for February 22, 1912, 
pays attention to work which has shown that such seeds 
form an increased quantity of this acid when exposed 
to light or to an atmosphere of carbon dioxide; whilst 
the amount is decreased in darkness or the absence of 
carbon dioxide, unless a carbohydrate such as dextrose is 
present, when actually a considerable increase takes place. 
The last fact has led to the suggestion that the sugar 
(dextrose) acts with inorganic nitrogen, probably present as 
ammonia, to form hydrocyanic acid directly or indirectly. 
The abstract gives attention, further, to a more recent 
investigation, in which the formation of hydrocyanic acid by 
sprouting seeds of linseed (Linwmw sitatissinvum) and sorghum 
was largely increased by adding 1 per cent. of ammonium 
chloride to the water supplied for germination. Hydrocyanic 
acid is not present at the commencement of the germination of 
sorghum; it is found after some growth has been made, and 
as soon as chlorophyll begins to appear. Ammonia is present 
in sorghum seedlings before hydrocyanic acid is detected, 
and there is an increase in the amount of the latter substance 
as the quantity of ammonia in the plant increases. 

As may be inferred from part of what has been saidi. 
above, hydrocyanic acid (or at least the cyanogenetic glucoside 
which produces it) is present in linseed; this accounts for the 
well-known fact that cattle are sometimes, though very rarely, 
poisoned by eating linseed meal—a circumstance to which 
attention has been given in this journal. The poisoning 
generally takes place, however, in a very irregular way, one 
or more animals being affected whilst the others remain in 
a normal state of health. Some light is thrown upon the 
varying action in the different animals in a paper presented 
recently to the Durham University Philosophical Society, 
which is abstracted in the Yxperiment Station Record issued 
September 30, 1912. The investigation consisted in subjecting 
linseed meal to temperatures approaching those of animal life 
and collecting and examining the volatile products, when it 
was found that the amount of hydrocyanic acid among them 
was dependent on the quantities present of cyanogenetic gluco- 
side (glucoside producing hydrocyanie acid) and of enzymes, 
the temperature and degree of acidity of the liquid contain- 
ing the meal, and on the presence or absence of certain 
other substances. These facts led to the conclusion 
that in normal health the acidity of the stomach of am 
animal is too high for the production of the poisonous acid, 
but that it may be produced under abnormal circumstances 
such as when the meal is fed to an animal suffering from 
indigestion of such a peculiar character that the food is not 
made acid. If this supposition is correct, it forms some 
explanation of the very rare, but puzzling, cases of the 
poisoning of cattle by linseed meal. 

Finally reference must be made to a description of 
work in the Jowrnal of the Board of Agriculture for 
November 1912, which was designed to ascertain if the 
activity of the enzymes upon the eyanoyenetic glucoside in 
linseed is greater when it has passed through the hot pres 
process than it was before. The results, stated shortly, 
show that the hot press process does not either inerease or 
decrease such activity. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date March 25, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report, about 100 bales of West Indian 
Sea Island cotton have been sold, chiefly St. Vincent 22d. to 
24d., Barbados 194d to 20d. and St. Kitts at 20d. 

The market remains very firm for the finer qualities, 
particularly St. Kitts and St. Vincent; the coarser stapled 
lots do not find a ready sale. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending March 22, is as follows:— 

There was a continuance of the demand for the odd bags 
of Fine to Fully Fine off in preparation at prices ranging 
from l6c. to 19c., resulting in sales of upwards of 650 bales 
during the past ten days. Of these sales about 300 bales 
were included in our last report. There was also some 
inquiry for the Planters’ crop lots, resulting in the sale of 60 
bales Hamlin at 32c. The buying was for England and the 
Continent, but principally for the former. 

In consequence of the above demand, the Factors are 
Jess willing sellers of the cotton off in preparation at the 
decline quoted, as such sales have entailed serious loss on the 
planter, being below the cost of production. 

We quote, viz: 

28c. to 29c. = 16d. to 163d. c.i.f., & 5 per cent: 
Fully Fine 26e,to2tcw— Isahtolbtd. ., 9) 405, | ss 
Fine 25c, 143d. By lr 
=xtra Fine off) ; Tala 
in preparation f ~~~ rp aaa eae 

Fully Fine off} 1g. to 20c, = 104d. to 114d. ,, in preparation f 2 2 

Fine offin 1 ig. = 103d. nd aad 
preparation J 2 ” 

Extra Fine 

2) ” 

” ” 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to March 22, 1913, were 421 
bales, 721 bales, and 4,008 baies, respectively. 

NEW FACTS CONCERNING COTTON IN 

AMERICA. 

In a recently received Circular (No. 111) of the Bureau of 
Plant Industry of the United States Department of Agricul- 
ture, information is presented in connexion with two interest- 

ing subjects, (1) the new type of cotton called Durango, and (2) 
a botanical abnormality of cotton in certain districts, which 
consists in the presence of supernumerary carpels in cotton 
bolls Dealing first with the former subject, the publication 
defines Durango cotton as a new type of long-staple Upland 
cotton recently introduced, and now well acelimatized to the 

irrigated conditions in the south-western States. The 
superiority of the Durango variety lies in the fact that it 
combines the desirable cultural qualities of short-staple 
varieties with length and strength of lint formerly obtained 
only from the so-called Peeler varieties of the Delta region of 
Mississippi and Louisiana. ‘I'he defects of the Peeler cotton 
are said to be absent from the Durango variety, which is 
early and productive, and has abundant, uniform fibre. 

The second subject referred to, that of supernumerary 
carpels in cotton bolls, is of particular interest in view of 
certain observations in the Wrst Indies on the occurrence of 
bolls with five loculi in the Sea Island plants. 

In its simplest form the abnormality consisted of 
a solid, elongated whitish body developed near the centre of the 
boll between the placentae or tissues which bear the ovules, 
In many instances, this body was divided into two to 
five longitudinal compartments, resembling miniature loculi 
wkich enclosed rudimentary ovules. In one district nearly 
all the specimens were sufficiently well developed that they 
contained rudimentary lint-covered seeds, and in one specimen 
normal seeds and lint had developed in one of these super- 
numerary carpels 

The occurrence of the abnormality has been fairly 
conclusively correlated with climatic conditions. 

In conclusion it is pointed out that in some respects 
the abnormality resembles that found in the navel orange. 
There is a difference, however, in that the supernumerary 
carpels of the cotton boll develop at the base of the placentae, 
whilst in the orange they are produced at the opposite end 
of the fruit. 

A New Invention.—A description is given in the 
Experiment Station Record, for December 1912, of a new 
cotton picker, the mechanism of which consists of a 16 inch 
cylinder, 12 inches long, on which are mounted twenty 
spindle shaft frames each carrying seven spindles, making 
140 picking fingers in all. As the cylinder revolves, the 
spindles are caused to revolve at high speed as they stand in 
a vertical position, and the cotton wraps around them. When 
they come to a horizontal position they are thrown out of 
gear and the cotton is stripped off and passed to a basket in 
the rear. It is claimed that this picker will do the work of 
from ten to twelye men, requiring only a team and driver, 
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HANDBOOK OF TRINIDAD AND TOBAGO. 

ik 
Ss 

WEST INDIAN TALES OF OLD. 
E. Aspinall. Duckworth & Co., London, 191°. 

By Algernon 

In the preface to this interesting book the author refers to 
the striking change which will come over the Caribbean Sea on 
the completion of the Panama Canal. One result will be an 
increasing number of visitors to the British West Indian 
Islands, and the recounting of the history of these colonies in 
the work under review will do much to engender increased 
interest. 

A book which deals principally with historical matters 
is not to be expected to have any direct bearing upon the 
agriculture of the countries of which’ it treats, but there 
are several features of the work which shed light upon West 
Indian industrial and social conditions of the present day. 

The wars of the eighteenth century of which the scene 
of action was largely these islands, may be said to have had 
an influence in the introduction of the different languages, 
dialects and religions which exist to day even in the British 
Islands. The names of many estates in St. Kitts and 
Dominica reflect former ownership by another nation, whilst 
the names of plants like Noyau and Tous-les-mois are 
suggestive of early French occupation. 

During the period of which the book treats we read of 
the occurrence of hurricanes that caused a considerable amount 
of damage to crops which were growing at the time. The 
following description by the notorious Governor Park of one 
of these unfortunate visitations is taken from Chapter II. 
‘The people having made good cropps, began to be in good 
humour and they had allmost forgot their losses by the 
French (which hap’ned to them just before I arrived) but 
to our great misfortune on the 29th of August last in the 
night we had a terrible storm which is called here a hurricane, 
Antigua has the least damage, yet they have suffered very 
much; but in St. Kitts, Nevis and Montserrat most of the 
houses are blown down, and those that stand are miserably 
shattered, for my own part I have lost allmost all, I have 
ever since I came.’ 

In connexion with the description of the siege of Brim- 
stone Hiil indications are perceived of the prosperity of Nevis 
during the early part of the eighteenth century, and in the 
same chapter reference is made to the geological origin of 
Brimstone Hill. In another chapter we read of similar 
attempts to explain at that time the origin of Diamond Rock. 

West Indian Tales of Old which affords fascinating 
reading should do much towards malting the West Indies 
more prominent, and indirectly have an.intluence in increas- 
ing their agricultural prosperity. ' 

The publication is well produced, the illustrations being 
particularly good. ead in conjunctien with a Guide to the 
West Indies by the same author, it will provide many striking 
contrasts, and give the intending visitor to these waters an 
iiluminative idea of the West Indies past and present. 

Prepared and published by a Committee of the Board of 
Agriculture. Price 6d. net. 

The climate of Trinidad is more generally tropical than 
that of the other West Indian islands, and this combined 
with its comparatively large size, accounts for the diversity of 
cultivations and industries that exist in the colony. The 
greater part of the handbook deals with purely agricultural 
conditions, but reference is also made to the population, the 
towns, to the various institutions, and to the facilities of 
internal communication. A remarkable feature of ‘l'rinidad’s 
population is that one-third of it is comprised of East Indians 
or descendants of East Indian immigrants, who have been 
specially introduced. for estate labour. The remaining 
two-thirds consist of Europeans of British, French and 
Spanish descent, Chinese, Portuguese from Madeira, and the 
West Indian black and coloured races. It may be aptly 
stated that here the ‘East meets the West.’ For some time 
considerable attention has been given in Trinidad to alk 
matters which tend to develop its own natural resources. 
In the publication under review an account is given of the 
constitution and activities of the Department of Agriculture, 

the Board of Agriculture and the Agricultural Society. The 
part of the handbook which describes the agricultural pros- 
pects of the colony gives an account of the present status of 
the cacao, sugar and cotton cultivations. Special mention is 
made of cotton cultivation in Tobago, and of the enormous 
development of the cultivation of cacao during late years in 
Trinidad. At present there are over 700 plantations having 
an area of over 300,000 acres. In 1910 there was exported 
54 million pounds of cacao of the value of £1,230,097. 
Among other crops that are cultivated in Trinidad on a large 
scale may be mentioned bananas, coco-nuts, rubber, rice and 
vegetables. ‘Thus is very great the diversity of tropical 
cultivations in this colony. But Trinidad’s wealth is not 
entirely agricultural. The petroleum oil industry is now well 
established, and asphalt, hitherto the most valuable of the 
mineral products, yields an annual revenue to the public fuads, 
of from £45,000 to £50,000. 

The part of the handbook dealing with Trinidad concludes 
with a chapter on how to start a cacao estate. It is pointed 
out that in Trinidad the most generally employed method 
of bringing cacao cultivation into bearing condition is the 
contract system. ‘This system is controlled and regulated 
by a statutory Act known as the Agricultural Contract - 
Ordinance, which governs the relations between owner and 
contractor. Briefly it provides that in consideration of 
a certain price (usually 1s.) per bearing cacao tree which 
is to be paid the contractor at the end of a certain period 
(usually five years) and in return for ground provisions grown 
on the land in the meantime, the contractors enter into 
possession of the land for the specified period and undertake 
to plant and maintain in a husbandlike manner the cacao 
cultivation which is permanently to occupy the land. 

The latter part of the handbook is devoted to a des- 
cription of the neighbouring island of Tobago. The advan- 
tages of this Colony as an opening for the investment of 
capital are clearly indicated, but due warning is given to 
intending settlers to visit the various districts and become 
familiar with the local conditions before investing money. 

The attractive nature of both Trinidad and Tobago as 
a colony for those in search of sport and the lighter pleasures 
appears to be as great as the opportunities afforded by these 
islands to intending agriculturists and men of commerce. 
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“Contents of Present Issue. 

The editorial in this number deals with the subject 
of The Improvement of West Indian Pastures. The 
matter is dealt with from the point of view of the 
productive powers and hygienic characters of grass 
Jand. 

On page 117 appears an article concerning the 
production of hydrocyanic acid in plants and seeds. 

Under the caption Book Shelf, on page 119, will 
be found a review of West Indian Tales of Old and of 
a Handbook of Trinidad and Tobago. 

The subject of root borers and other grubs in West 
Indian soils is continued from the last issue of the 
Agricultural News under Insect Notes, on page 122. 

Recent results in connexion with soil sickness and 
partial sterilization are abstracted on page 123. 

The Fungus Notes, on page 126, describe the 
spresent position in regard to the parasitology of the 
red rot fungus of the sugar-cane. Results obtained 
recently in the West Indies will be given in the 
succeeding issue of this journal. 

The third and concluding article on Wattle Bark 
fs presented on page 127. 

Osmosis in Soils, 

Hitherto the movements of water in the soil have 
been attributed to gravitation, capillary action and 
heat. ‘To these must now be added osmotic pressure. 
Two abstracts in the’ Journal of the Chemical Society 
(February 1913) contain the results of recent work on 
sil usmosis by Hynde and Bates. The chief experi- 
ments consisted in determining the rise of water in 
clay ells of varying thicknesses fitted with capillary 
tubes. The pre-determined capillary rise of each 
solution was deducted from the total rise, the remainder 
being the osmotic rise. The osmotic pressures obtained 
with the thickest layers of clay were the highest, but 
the concentrations of the soil solutions were also 
highest in these cases. It is calculated that abont 
two metres thickness of clay would be a perfect 
semi-permeable membrane. In all cases the osmotic 
rise at 36°5° was somewhat higher than at 16°7° C. 

It is suggested that osmotic effects play an 
important part in agricultural operations, particularly 
on heavy clay subsoils. Tillage, drainage, manuring 
and mulching, by favouring bacterial action, increase 
the proportion ot soluble matter in the soil, and there- 
fore the amount of moisture which is raised osmotically 
through the subsoil. The same effect may be brought 
about by the addition of mineral fertilizers and such 
substances as gypsum and salt which are not directly 
plant foods. 

—— 

The Trade of Dominica. 

At a recent meeting of the Legislative Council of 
Dominica, His Honour the Administrator, in the course 
of an address, congratulated the Council on the steady 
progress made by Dominica during the past ten years. 

He said the returns that had been furnished 
him showed that the total local trade of the island for 
the year 1912 was valued at £291,350 (£148,977 for 
imports and £142,575 for exports) compared with 
£243,241 (£142,536 for imports and £100,705 for 
exports) for the year 1911, and £177,542, the annual 
average total for the previous ten years. 

The lime crop for the year 1912, as shown by the 
export returns, was calculated at 370,000 barrels, and 

would be the largest yet realized. Evidence of the steady 
growth of this staple industry was furnished by the 
fact that the lime crop of the island had doubled in 
ten years. For the three years 1903-5, the lime 
crop had represented an annual average of 172,000 
barrels. For the next three years, 1906-8, the 
annual average crop had been 263,000 barrels, and for 
the three years 1909-11 the average crop had been 
336,000 barrels. The value of the lime products of 
the island exported during the year 1912 was given at 
£96,673, compared with £73,883 for the previous year, 
and £53,841 the annual average for the ten years 
1901-10. 

Of the other exports of the produce and manufac- 
ture of the island for the year 1912, cacao was valued 
at £26,327 (an increase of £4,624 0n the previous year); 
lumber at £11,488, and cocd-nuts at £1,125. 
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* ° The trade in fresh limes with the United States 
of America continued to be steady. During 1912, 
35,046 barrels of limes had been exported to New York 
compared with 54,316 in 1911, and 25,509 in 1910, 
This trade had been built up from the shipment of 
6,884 barrels exported to the United States in 1902. 
The trade in fresh limes with the United Kingdom and 
with Canada could not be said to be on a satisfactory 
basis; the exports last year to these places being respec- 
tively 1,323 and 301 barrels. - 

His Honour was advised that the lime and cacao 
crops of the island for the present year promised well, 
and that it was anticipated they avould give a larger 
yield than during the past year. With the present 
market prices for these commodities, the prospects of 
the island were good. 

Maize with Silks Maturing before Tassels. 

A discovery has been made in America of the 
proterogynous habit in a variety of maize introduced 
from Granada, Spain. In plants of this type the silks 
are exserted and receptive before the pollen begins to 
fall. In the publication where this information is pre- 
sented (Circular No. 107, United States Department 
of Agriculture) it is further pointed out that the 
proterogynous characteristic insures a much larger per- 
centage of cross-pollinated seed than is obtained in the 
ordinary varieties in which the falling of the pollen is 
-simultaneons with, or precedes the exsertion of the 
silks. If this character could be combined with improved 
American types it would obviate the necessity of detas- 
selling to secure cross-pollinated seed. A small quantity 
-of pure seed of this variety has been produced during 
the past season in America, and is available for those 
wisoing to undertake the introduction of this character 
into local varieties. 

The Watering of Cuts in Rubber Trees. 

A paper has recently been published in the 
Agricultural Bulletin of the Federated Malay States 
(Vol. I, No. 7) which is important from two points of 
view. In the first place it contains results that are 
likely to be of practical value, and in the second place 
it affords an example of an original investigation that 
bas been undertaken by a planter. The first experi- 
ment in the investigation was designed to show 
whether the commonly practised custom of watering 
cuts lengthened or shortened the duration of the dripp- 
ing period. In round numbers it was found that when 
the cut was watered the tree continued to drip for 
eighty-one minutes, when the cut was rot watered, for 
102 minutes: that when the tree was watered it yielded 
-250 drops, when not watered 510 drops, A second 
-and more extensive experiment led to the astonishing 
conclusion that one thousand trees would give about 
4-b. less rubber a day if water were poured on the cuts 
‘than they would give if the cuts were not watered. 

The reason fur this appears to be that the addition 
of water induces coagulation. 
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Formation of Resin. 

In Annales du Musée Colonial de Mursielle, 
Vol. X, 1912, appears an interesting paper by Jadin 
and Juillet on their research into the anatomy of three 
species of Kalanchoé of Madagascar. The genus Kalan- 
choé belongs to the natural order Crassulaceae which is 
closely related to the Cactaceae. To the Crassulaceae 
also belongs the genus Bryophyllum which has a repre- 
sentative in the West Indies, Bryophyllum calycinum 
(love bush). 

The stems of the species of Kalanchoé examined> 
contain scented resin, and the most interesting feature 
of the investigation was the study of its formation. 
which begins with the suberization (or cork-formation) 
of the layer of cells immediately below the epidermis ox 
skin. For some time the nuclei of these thickened 
cells remain alive, but eventually they disappear and 
their place is immediately taken by the scented resin. 
Sometimes this substance appears in the interior cells 
of the stem, but it is them immediately replaced by 
large crystals of calcium oxalate. 

The suberization and resin-formation function as 
xerophytic characters to provide against excessive 
transpiration It is nut stated whether the resin is of 
any economic value. 

+ 

Identification of Vegetable Oils. 

The following methods for the identification of 
two important vegetable oils appears in the Agricul- 
tural Ledger. 1911-12—No. 5. 

Dealing first with cotton seed oil it is pointed 
out that this is readily recognized by the high 
melting and solidifying points of its fatty acids. 
There are also certain colour reactions which are 
employed in analysis. ‘The Halpen colour reac- 
tion is the best, and is applied as follows: 1 to 
3 cc. of oil is dissolved in an equal volume of amyl 
alcohol; to this is added 1 to 33 ec.c. of carbon bisul- 
phide holding in solution 1 per cent. of Howers of 
sulphur. The test tube containing the mixture is then 
immersed in boiling water. The carbon bisulphide 
evaporates off, and the cotton seed oil gives in the 

course of five to fifteen minutes a deep red colouration. 
This reaction is very characteristic, and it is possible 
to detect thereby 5 per cent. or even less of cotton seed 
oil in admixture with other oils and fats. Kapok oil 
(from Evriodendron anfractuoswm) possesses similar 
properties but its fatty acids melt at a rather higher 
temperature (41 °C.). 

Arachis oil from the ground nut (Arachis hypogaea) 
can be identified and detected by the isolation of 
arachidic acid, a constituent melting at 745°C, About 
10 grams of the oil is saponified, neutralized and 
treated with lead acetate. The lead salt is extracted 
with ether, the insoluble portion is decomposed, and 
the fatty acids dissolved in 50 ce. of 90 per cent. 
hot alcohol. On cooling the alcoholic solution, a crop 
of crystals will be obtained which should amount to 5 
per cent. of the oil, and should melt between 74° and 

tao C: 
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INSECT NOTES. 

ROOT BORERS AND OTHER GRUBS 

IN WEST INDIAN SOILS. 
As was promised in the last issue of the Agricultural 

~Vews, the account of boring insects belonging to the group 
ithyncophora, is now continued as follows:— 

The root borer of the sugar-cane in the Leeward Islands 
(Leophthalmus esuriens). Reference: Agricultural News, 
Vol, Xd p. 298. 

In a few instances in Antigua and frequently in s q 3 
one locality in St. Kitts a weevil grub has been found 
attacking mature canes in a manner exactly similar to 
that in which the larvae of Diaprepes abbreviatus attack the 
same plant in Barbados. The-larva found in the Leeward 
Islands is similar in general appearance to that which occurs 
in Barbados, but Diaprepes is not known to exist either in 
St. Witts or Antigua. In these islands, however, a weevil 
(Bvophthalius esuriens) is to be found very commonly among 
she leaves of pigeon peas, castor and French silk cotton 
(Calotvopis sp.). Exophthalmus compared with Diaprepes 
is somewhat smaller, and of a uniform greyish-brown colour 
‘in contrast to the handsome. markings of the latter. The 
relationship as adult and larva of the same species, between 
this weevil and the root borer of the cane in the Leeward 
Islands has not been proved, but the evidence so far available 
strongly indicates this relationship. 

The eggs are laid in the same manner as, and greatly 
resemble those of Diaprepes, and when deposited on leaves of 
castor, are protected by a fold of the leaf stuck down in the 
same manner as in the case of Diaprepes. The eggs of Exoph- 
thalmus have not been observed on leaves of sugar-cane. 

Exvophthalmus esuricns occurs in St. Kitts, Nevis, 
Antigua, Montserrat and Dominica. 

The extent of the injury caused by the attacks of root 
borer on canes in Antigua and St. Kitts is not known, but 
the fact that planters generally are not aware of the presence 
of this insect in their fields, would indicate that this is not 
vreat at the present time, although it is probably greater than 
is suspected. ‘The first observations recording the attacks of 
this insect appear to have been made by the Entomologist 
on the staff of the Imperial Department of Agriculture, in 
Antigua in 191], and in St. Kitts in 1912. It is very 
probable that this insect will prove a more serious pest in 
later years than it has done in the past, and also that when 
planters learn to recognize this form of injury, it will be 
found in many instances to account for what has in the past 
often been attributed to the effects of drought and the 
ravages of fungus disease. The insect now known as 
Kwophthalmus esuriens was formerly referred to in the 
publications of the Imperial Department of Agriculture as 
Lpicaerus vavidus, especially with reference to its occurrence 
in Montserrat where it is abundant, and has attracted attention 
trom the fact that the adults are often to be found on lime 
trees, feeding on the leaves. This insect is known in 
Montserrat by the common name of hard-back. 

No parasite of the root borer in the Leeward Islands is 
known. The methods of control to be used against this 
insect in the event of a severe attack would be the same as 
those suggested in the case of Diaprepes abbreviatus in 
Barbados, 

The fiddler beetle (Praepodes wittutus). References: 
“Ayricultural News, Vol. TV, p. 346; Bulletin of the Depart- 

wut of Agriculture, Jamaica, November 1903, October 1905. 
The fiddler beetle is a large weevil, marked with black 

snd white stripes on the wing covers (one variety has a red 

stripe down the middle,of the back). The larvae attack the- 
roots of orange trees in Jamaica, often girdling them and 
thus causing their death. This is similar in kind to the- 
attack of Diaprepes grubs on cacao in St. Lucia, already 
mentioned. 

Various methods have been suggested for dealing with’ 
the fiddler beetle, chief among which are the following>: 
Avoid planting too deep, and do not cultivate provisions or 
similar crops between the orange trees, since the open nature 
of well tilled soil offers easy opportunity for the beetles te 
penetrate into the ground and gain access to the roots. 
From what is known, however, of the strength of similar 
insects in both larval and adult conditions, and their ability 
to penetrate hard, closely packed soil, this last would seem. 
to be only a mild preventive. 

The fiddler beetle is said to be parasitized by a large 
black wasp (Z/is atrata). This insect belongs to the Scoliidae, 
a family of solitary, burrowing wasps, which lay their eggs 
on er in the bodies of certain soil-inhabiting grubs, after 
these have been partially paralyzed by stinging. 

The golden weevil or orange leaf weevil (Diaprepes: 
spenglert). Weferences: Agricultural News, Vol. III, p. 202: 
Annual Reports, Porto Rico Experiment Station, 1905, 1906, 
1907. 

This insect in size and shape is very similar te. 
D. abbreviatus, the root borer beetle in Barbados, but its 
bright golden yellow colouring distinguixhes it at once. 
D. spengleri seems to be known only in St. Vincent an@ 
Porto Rico, and in both these places only the adults are 
recorded, The larvae and their food and feeding habit are 
apparently unknown in St. Vincent. In Porto Rico, the 
larvae attack the roots of the orange, and also feed on roots 
of guavo, avocado, mango and rose. The adults are notice- 
able from their habit of feeding on the leaves of certain plants, 
among them limes and other citrus trees, pigeon peas, castor 
and several cruciferous plants. In Porto Rico, the injury te- 
orange trees caused by this insect has been especially notice- 
able on young trees newly planted out, and at times this has 
been sufficiently severe to render advisable spraying with 
arsenate of lead. 

In the Virgin Islands, a small yellow weevil (see Ayricud- 
tural News, Vol. XII, p. 42) seemingly related to Diaprepes- 
spengleri is known to occur, and in Montserrat one specimem 
of a species has been found, closely related to D. abbreviatus. 
Nothing more appears to be known of these two insects. 

In the next issue of the Agricultural News the continua- 
tion of the present subject will concern the family of beetles. 
known as hard-backs. 

THE BALSAM TREE OF VIRGIN 
GORDA. 

‘The attention 6f this Department was first called to the 
interesting characteristics of the Balsam tree by the Hon. 
W.H Porter, Treasurer of Dominica, who wrote in August 
1912 as follows: ‘There grows at the famous natural baths at 
Virgin Gorda (in the Virgin Islands) a small tree known locally 
as balsam which resembles in character ‘cashew’, and is to my 
knowledge well over fifty years old. It grows amongst the 
enormous boulders which forms the “baths” (at some distance, 
as far as I can a8tertain, above the ground) and has an 
enormous root system striking down to the sandy soil 
beneath. The leaves are rather fleshy when growing, and 
visitors to»the baths usually record the event on the leaves 
for the benefit of persons coming after. I plucked some 
such inscribed leaves, still green and fresh eighteen months 
after the date appearing on them. In the dry climate of: 
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Virgin Gorda, the fallen leaves appear to decay but slowly, and 
inscriptions on such may be deciphered long after they 
have been shed and dried. 

_ ‘The seeds contain a pitehy resin, which is used for 
caulking the seams of boats, for which purpose it is said to 
be the equal of asphalt. This resin is recovered in an 
ingenious manner. ‘he seeds are set in an ordinary ])utch 
stove, or “‘coal pot” and set alight, burning readily of course. 
The melted resin flows down through the grate, and is 
collected in the ash chamber below,’ 

With a view to obtaining further information on the 
subject and fresh specimens, the Curator of the Botanic 
Station of the Virgin Islands was communicated with. The 
botanical name of the tree was not known locally, though 
several specimens of the tree were stated to occur in the 
islands, and the properties of the seeds were also familiar. 

Eventually, specimens of the leaves and fruit of the tree 
were received from the Virgin Islands and forwarded, together 
with the information given above, to the Royal Botanic 
jardens, Kew, for identification. 

Recently a communication from the Assistant Director 
states that the tree proves to be Clusia rosea, Jacq. (N. O. 
Guttiferae). No sample either of the séeds or of the resin was 
found in the Kew collections, and accordingly specimens will be 
forwarded in due course from this Department for inclus- 
ion in the Kew museum. 

SOIL-SICKNESS AND PARTIAL 

STERILIZATION. 

The recent endeavours to deal with cases of soil-sickness 
by means of partial sterilization have arisen from the 
discovery, some few years ago, that this treatment increases 
bacterial activity in the soil mainly through the reduction of 
the number of larger competing organisms (protozoa). The 
change in the flora of the soil thus brought about, increases 
the production of plant nutrients, and hence influences 
favourably the growth of cultivated crops. An interesting 
account of this side of the subject will be found in the 
following references: Agricultural News, Vols. IX, pp. 33 
and 107; XI, pp. 131 and 166, where an account is given of 
the original Rothamsted work, and a description included of 
curious sterilization practices in India. 

The present article is written with special reference to 
a paper by Russell and Petherbridge, which appears in the 
Journal of the Board of Agricuiture, for January 1913. 
This paper, which is entitled ‘Partial Sterilization of Soil for 
Glass-house Work’, describes the results of experiments in 
continuation of previous ones, to be found in the Lrperiment 
Station Record, Vols. XXII, p. 121; XXVI, p. 815, XXVII, 
pp. 620 and 621. Reference to this literature will show that 
during the last year or two, attention has been given to the 
matter of partial soil sterilization mainly from the pathological 
aspect. ‘The healthy or unhealthy nature of the soil, and not 
merely its supply of plant nutrients, has been the central 
object of investigation. 

It has been established in the United States, the 
Transvaal, as well as in England, that the so-cailed sick soils 
can, in many instances, be rendered healthy by subjecting 
them to a temperature of 100°F. to 200° F. or by means of the 
application of antiseptics. The latest information on the 
subject, contained in the paper by Russell and Petherbridge, 
referred to above, deals mainly with the application of anti- 
septics in practical horticulture Sick soils to tomatos, 

“cucumbers, vines, ferns, peas and tobacco received special 
| investigation. 
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It might be pointed out at once that by a tomato 
sick soil is meant a soil that induces in tomato plants 
grown in it, a pathological or diseased condition of so 
serious a nature that their cultivation ceases to be profit- 
able. It is of the greatest importance to bear in mind 
that it is not the crop that causes sickness of the soil, but 
the soil that causes sickness of crop. There are some virgin 
soils, for instance, in which vines cannot be grown without 
artificial treatment. ‘That treatment is partial sterilization. 
In garden or nursery work, heating of the soil is not likely 
to be so convenient as the application of antiseptics; for 
glass house or pot-work, however, the heating method can be 
employed with commercial success, Of the common antisep 
tics, carbolic acid, calcium sulphide and formaldehyde have 

given good results—even better than those results obtained 
previously by using toluol. - The selection of an antiseptic is 
controlled by several factors for example, efficiency, original 
cost and expense of transport, and has to be settled by consider- 
ing the conditions of each particular case. But the fact remains 
that their use cures the sickness, kills the disease organisms 
in the soil, and incidentally increases the supply of plant 
food. What the cifferent sicknesses really are is not at pres 
sent definitely known: it may be that toxic or poisonous sub- 
stances (to the particular crop affected) occur in the soil as 
the excretions of certain fungi and bacteria. Sometimes the 
sickness can be, in part, attributed to the presence of ‘damp- 
ing off’ fungi like the widely spread Pythium and Rhizoctonia. 
Future investigations will in all probability reveal the exact 
causes in every case. 

In concluding these considerations, it may be remarked 
that the possibility of the local application of partial steriliza~ 
tion to certain West Indian soils seems to be suggestive, and 
the subject will also bear consideration in connexion with 
specific root diseases. A remedy for these may lie in the 
partial sterilization of the soil. 

Animal Nutrition: Recent Results.—Armsby 
and Fries have shown that there is an increase of 
metabolism (building up and breaking down of food in 
the body) in cattle when they are in a standing, as 
compared with a lying, position. The increased emission 
of heat during the standing periods is accompanied by 
a corresponding elimination of both carbon dioxide and 
water. Working on the tolerance for sugar in the pig, 
Carlson and Drennan have found that slow but fatal 
diabetes occurs in the pig after removal of the pancreas. 
The pig was found to have a lower tolerance for dex- 
trose than any species so far studied, that is it becomes 
glycosuric ‘secretes glycogen or animal starch) when quite 
small amounts of sugar are given by the mouth. Perhaps 
the most interesting of recent work is that of Reale om 
carbon metabolism. This investigator estimated by a wet 
oxidation process (with chromic and sulphuric acids) the 
amount of carbon in urine. It was found that only about 
half the carbon in the urine exists in the form of urea. It 
was also discovered that a part of the carbon is readily oxidized 
to carbon dioxide in the presence of hydrogen peroxice 
when manganese peroxide is used as a catalyst. This is 
designated by the author ‘labile carbon,’ whereas the carbon 
which is not so oxidized is called ‘stable carbon’. Interest- 
ing results have also lately been obtained by Moldoven on 
the method of action of quinine on trypanosomes. Separa- 
tion of droplets of lipoid character oceurs, producing a change 
in the osmotic relationship of the protoplasm to its sur- 
roundings. Final cause of death is stoppage of oxygen 
respiration, (From the Journal of the Chemical Society, for 
February 1913.) 
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GLEANINGS. 

The Leeward Islands Government Gazette for March 13, 
1913, contains a draft of a Bill which is designed to regulate 
the importation into, and the storage and disposal of, opium, 
morphine, cocaine, and similar drugs in the Presidency of 
Antigua. 

The British Government propose to introduce a bill which 
will authorize the Treasury to guarantee payment of interest 
ona loan to be raised by the Government of the Sudan to 
the extent of three millions, for the purpose of developing the 
Kgyptian cotton industry. 

The Antigua Swn for March 11, 1913, contains an 
account of the first meeting of the Antigua Horticultural 
Society. Preliminary matters of organization were discussed 
at this meeting and expressions made of the benefits that are 
likely to accrue from the establishment of the society. 

According to The Board of Trade Jowrnal for March 6, 
1913, a suitable opening exists for the cultivation of rubber 
in the Kasai district of the Congo. The most fertile land 
lies along the banks of the rivers, and may be purchased 
from the State at the minimum price of £40 per hectare 
(about £16 per acre). 

The output of sugar from Barbados during the past 
three years has been as follows: 1909, 40,375 hogsheads; 
1910, 59,771 hogsheads; i911, 54,411 hogsheads. The 
crop was therefore appreciably less than that for the prev- 
ious year but still greatly in excess of that for 1909. (From 
‘Colonial Reports, Annual, No. 748.) 

A resolution was unanimously carried at a_ recent 
meeting of the Antigua Agricultural and Commercial Society 
regarding the necessity for taking steps towards preserving 
existing trees in the island, and increasing the area under 
timber, both for the purpose of conserving water-supply and 
for providing adequate supplies of timber as required. 

An account is given in the Journal of the Royal Society 
of Arts (March 7, 1913) of a sun power plant which has been 
erected on the banks of the Nile. This machine is used for 
pumping Water for irrigation purposes from that river, and is 
provided with five reflectors mounted on steel frames 204 feet 
long, with an area of 15,500 sq. feet, and 20 feet apart. 

There is an automatic movement of the mirrors which is 
actuated by a thermostat, and causes them to maintain a con- 
stant position relative to the sun. In the middle of each 
reflector is the boiler, heated by the concentrated rays of the 
sun in such a manner as to raise steam to a pressure of 100h, 
to the square inch. 

A lecture was given in Barbados on April 1, 1913, by 
Dr. Anderson, of the University of Oxford, on the subject of 
the Transmission of Tropical Diseases by Insects. The- 
lecture was well illustrated by lantern slides of microscopic 
preparations. The chair was taken by Dr. Francis Watts, 
OMe Imperial Commissioner of Agriculture for the West 
ndies. : 

“i 

Sugar-cane is at present one of the most remunerative 
crops under cultivation in Paraguay. It would doubtless be 
more extensively grown if labour conditions could be 
depended upon. ‘he greater part of the sugar produced is- 
used in the manufacture of rum, but in one district there is- 
a large factory for the»manufacture of crystal sugar. (From 
Diplomatic and Consular Reports, No. 5040—Annual Series.) 

A letter which has recently been received at this office 
contains the information that a large 300-ton hand-power 
patent baling press has lately been completed for the 
Government of India... This press, which has been tested and 
approved, has a Robert’s patent swinging box, and is worked 
by a winch fitted with long handles for sixteen men. It is 
capable of turning out 27 bales per day of eight hours. 

Information has been received from the editor of Zropical 
Life to the effect that seven gold medals will be offered by 
that journal for competition at the Rubber, Fibres and Cotton 
Tropical Products Exhibition, to be held in London during. 
June 1914. Enquiries should be addressed to Mr. A. Staines 
Manders, Organizing Manager, 75, Chancery Lane, London, 
W.C. In no case should enquiries be addressed to Vropical 
Lite. 

The Garden and Field for February 13, 1913, states 
that of the 100,000,000 horses known to exist in the world, 
80,000,000, or four-fifths of the entire number are found in the 
temperate zone: the remaining 20,000,000, scattered through 
the tropics, are largely employed in the service of temperate 
zone visitors or residents. In the United States and Canada 
there is said to be one horse for every 372 persons: in South 
America there is only one for every seven. 

Notice of Judgement No. 1983 of the United States 
Department of Agriculture describes a case of adulteration of 
milk which was proveeded against under section 4 of the 
Foods and Drugs Act. A sample of milk was found to con- 
tain 26,000,000 bacteria per cubic centimetre, plain agar, 
after two days at 37 C. More detailed analysis made it 
evident that the sample was composed in part ‘of a filthy, 
decomposed, and putrid animal substance,’ and the court im- 
posed sentence to be satisfied on payment of $37°50. 

The American Sugar Industry, for March 1913, contains 
a note on the so-called Hoffman method of water determina- 
tion applied to honey. It was found that by distilling 
50 grams of honey with 200 c.c. of oil of turpentine in 
a 500 c.c flasks, results were obtained identical with those got 
by drying the honey on sand for nearly thirty hours in 
a vacuum pan at 60°C, This method would seem to be 
valuable chiefly as a rapid control, since it requires rather too 
much attention where many routine determinations have to be 
made. 
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Seasonal Notes. 

At this time of year lime nurseries will probably need 
careful attention. In some districts the plants may be suffer- 
ing from drought. ‘The bad effect may be lessened by main- 
taining a mulch of loose soil on the surface, also the amount 
of moisture lost may be reduced by covering the surface 
with trash. What effect does this have upon the temper- 
ature of the soil, and how does this influence the retention 
of water? On the plantations, the trees will be blossoming 
or will lately have blossomed, and in this connexion observa- 
tions should be made to determine the influence of situation. 
In exposed localities a low yield of fruit is occasioned by 
the destruction of flowers by the wind, and this emphasizes 
the importance of wind-breaks. In dry localities it is 
probable that a certain degree of shade is advantageous, 
whereas under moist conditions abundant sunlight is always 
desirable for vigorous growth and fruit production. Moist 
conditions are not entirely regulated by the amount of 
rainfall: the retention of water in the soil—particularly in 
the subsoil—the humidity of the atmosphere and presence 
of clouds have an important bearing upon the conservation 
of rainfall, and must accordingly be considered in conjunction 
with the precipitation of rain itself. 

Attention will soon have to be given to the preparation 
of land for cotton and sugar-cane. In some districts the early 
planting of cotton is safer owing to weather conditions and 
insect attacks. On estates where cotton is grown over a large 
acreage, before the cane is planted, it will be advisable to 
supply the new cane crop with quick-growing varieties so that 
the disadvantage of late supplies may not be felt later when 
the crop is reaped. What varieties of cane germinate quick- 
ly, and what varieties germinate slowly? 

The planting of provision crops will also have to be con- 
sidered. Care must be exercised in the selection of the best 
cuttings, and the land must be got into proper condition in 
order that planting may be proceeded with at once on the 
receipt of rain. 

The editorial in this issue of the Agricultural News 
should be read carefully and compared with a former leading 
article on A West Indian Herd Book (see Agricultural News, 
Vol. XII, p. 81). It will be seen that the improvement of live 
stock and the improvement of pastures are closely connected. 
In these columns in the last number of this journal it was 
suggested that observations might be made on the general 
characteristics of good class working cattle. This may be 
extended to the matter of susceptibility of certain animals to 
tick infestation. Notice any differences between the nature of 
the hide of a nearly or quite pure bred Zebu animal and 
that of an animal partly descended from some European breed 
or breeds. 

More directly in connexion with the improvement of 
pastures read an account of West Indian grasses in the West 
Indian Bulletin, Vol. IV, p. 353, and also the note on the 
selection of devil’s grass in the Agricultwral News, Vol. XII, 
p. 41. Examine pastures for leguminous plants and grow those 
found in boxes with a view to observing their characteristics. 

Interesting specimens of pasture plants may be forwarded 
to the local agricultural department for further examination. 

AGRICULTURAL NEWS 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

(1) Compare with the aid of line drawings the root 
system of a lime and cacao seedling. 

(2) How many teeth has a three-year-old horse and 
a three-year-old cow? How many incisers and molars are 
are there in each animal? 

INTERMEDIATE QUESTIONS. 

(1) Given an area of Jand for cane cultivation, would 
it pay better to plant (a) half in plant canes each year 
leaving half in ratoons, or (b) three-fifths in plants, one-fifth 
in ratoons and one-fifth bare fallow? Discuss the matter 
from a practical aspect. 

(2) What field implements correspond to the following 
tools: spade, fork, rake, garden hoe and roller. Describe 
accurately the work done by these implements, and give the 
reasons for the beneficial results that accrue from their 
employment. 

FINAL QUESTIONS. 

(1) What is the difference between a parasitic fungus 
and a fungus parasite? Write a short essay on the utilization 
of fungus parasites in ordinary estate practice. 

(2) In proceeding to drain a field, what would be the 
considerations that would guide you in deciding upon the 
course of the drains, their size, depth, distance apart, and the 
outlet? 

An Appreciation of St. Vincent.—During the 
visit to St. Vincent, Her Highness Princess Marie Louise of 
Schleswig. Holstein took much interest in the Botanic Gardens, 
and in order to leave behind in thema record of her visit, Her 
Highness on the 4th instant, in the presence of a large gather- 
ing planted a mahogany tree. 

In the Leeward District Her Highness visited the Linley 
Valley estates and stayed at Belmont Rest House. She 
appeared much interested in the agricultural progress on 
these Land Settlement estates, Her Highness also evinced 
a keen interest in the industries of the Colony, more particu- 
larly in the Sea Island cotton and arrowroot cultivations, and 
took away samples of these products as mementos of her stay 
in the island. 

The Princess rode on horseback for the greater part of 
each journey, and therefore brought herself into close touch 
with the inhabitants of most of the small towns and villages, 
as well as with the gorgeous tropical scenery and vegetation of 
the mountains and valleys from the Falls of Baleine, situated 
near the most northerly point of the island on the Leeward 
coast, to Orange Hill estate in the Carib Country on the 
Windward side. 

DEPARTMENT NEWS. 

The Secretary of State for the Colonies has been 
pleased to confirm the appointment of Mr. W. R, 
Dunlop as Scientific Assistant on the Staff of the 
Imperial Department of Agriculture, in succession to 
Mr. A. H. Kirby promoted to Southern Nigeria. 
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FUNGUS NOTES. 

RED ROT FUNGUS AND THE SUGAR- 

CANE IN THE WEST INDIES. 

Part, L 

The conflicting views to be found in the literature dealing 
with the parasitology of the red rot fungus (Colletotrichum 
falcatum) rendered it desirable to carry out in St. Kitts and 
Barbados the series of inoculations to be described in a later 
article, with the object of determining as definitely as 
possible, under West Indian conditions, (a) the chief mode of 
infection in the case of the growing cane; (b) the possibility 
of infection by means of diseased cuttings of different 
varieties, (c) the rate of development of the disease and the 
conditions of susceptibility and resistance to it on the part 
of the host plant. 

The experiments were arranged during August 1912, 
and carried out during the following six months by F. W. 
South, Mycologist to this Department, and W. R. Dunlop 
(now Scientific Assistant). 

Before proceeding to a description of these experiments, 
it is necessary to refer first to previous work on the same 
subject in other parts of the world, and to indicate the 
position that existed before the commencement of the present 
investigation. 

PREVIOUS WORK, 

The earliest inoculations with C, falcatwm were made by 
Went, in Java. The introduction of the fungus by means of 
pin picks produced the characteristic symptom of a white 
spot in reddened tissue after ten days. In 1901, C. A. Barber, 
in India, described the disease (Bul. Depart. of Land Records 
and Agr., Madras, No. 43, 1901) as being parasitic in one 
district and saprophytic in another. In cases where the 
infection was considered to be due to infestation with moth 
borer (Diatraea saccharalis), this author found the symptoms 
confined to a single node. Barber also noticed the presence 
of more natural cracks in Indian canes than in those of the 
West Indies, but did not consider this condition responsible 
for infection. He was inclined towards the view that infec- 
tion took place through diseased cuttings, though apparently 
he did not conduct any definite experiments to prove it. 

About the same time Tryon, in Queensland, stated 
(Queensland Agr. Journ., July 1901) that C. falcatum 
was there a faculative parasite,and referred to the observa- 
tions of Gage in Bengal, who found that fifty-eight out 
of sixty five cases of discased canes were attacked by 
shot borer (Xyle/orus sp.), Later on, Howard contend- 
ed (Annals of Bot. Vol. XVII, No. LXVI, March 
1903) that C. falcatum was the active parasite in rind 
disease, and that Melanconium sacchari was a saprophytic 
follower of C. falcatum. In 1906, important inoculation 
experiments were conducted by Lewton Brain in Hawaii 
(Bul. Div. Path. and Phys. Hawaiian Exp, Stat.. No. 8), 
in which he proved that infection could not take place 
through the cane leaf. Inoculated canes gave a red discol- 
oration in the entire node, but no white central area after 
two months. ‘This investigator also observed that there was 
no extension of the diseased area after twelve months, nor was 
any white spot produced. These experiments were con- 
ducted on Caledonian variety. The chief damage was shown 
to be caused by the secretion of invertase by the fungus, 
thus increasing the glucose ratio. The same author con- 
cluded that the disease might be perpetuated by the planting 
of infected cuttings. 

About the same time, Butler, in India, pointed out 
(Mem. Dep. Agr., India, Vol. I, No. 3, July 1906) that 
C. faleatum was associated there with moth borer. Bourbon 
variety was particularly susceptible to the disease. It was 
concluded by this author that the disease was carried by sets 
or cuttings. Maublanc and Delacroix, writing in dyr. Prat. 
des Pays Chauds, No. 90, 1910, described C. falcatum as 
a wound parasite whiéh might arise from infected cuttings. 
In 1911, Kulkarni, in India, stated (Bul. Dep. Agr., Bombay, 
No. 44), that his experiments showed that infection by plant- 
ing diseased sets was by far the commonest form of commu- 
nication. Slab experiments failed to prove infection in 
moth borer holes. During the same year Butler reported 
(Ann. Report Agr. Stat., East Bengal and Assam, 1911) that 
the West Indian canes B.147, B.1753, B.376 had been 
found to be resistant to red rot in India, but B. 208 was 
found to be susceptible: 

Early in 1912, the subject received considerable atten- 
tion by American workers. Edgerton’s results (Mod. Sug. 
Plant., Jan, 27, 1912) entirely negatived infection from 
diseased cuttings. Leaf trace infection was considered 
possible but unlikely. This investigator worked with Purple 
and Striped Californian varieties, and with D.75 and D.95. 
The Californian canes were found to be more susceptible 
than the Demerara ones. In the case of the inoculations on 
the former, the disease spread through two to five joints 
during the season, whereas in the case of the Demerara 
cuttings the disease spread during the same period through 
only one to two joints. The largest number of infections in 
a diseased field were attributed to Diatraea saccharalis. Of 
the canes attacked by this borer 50 per cent. contained 
C. faleatum., 

More recently Johnston, in Porto Rico, emphasized 
(Sec. Ann. Report Hxp. Stat. Sug. Prod. Assoc., Porto 
Rico) the close relationship between C’. fileatwm and climatic 
conditions and presence of moth borer respectively. This 
author observed that under-ripe canes were more resis- 
tant than over-ripe. The disease was noticed to be very 
severe on mature D.625 canes free from moth borer, 
also on over-ripe Otaheite suffering from drought and on 
canes badly infested with moth borer. It was considered 
probable that C. fa/catum on leaf sheaths might kill the 
leaves, but not infect the cane. Bordeaux mixture was 
found to be useful asa preventive of infection of cuttings 
during germination under conditions of drought. 

During the same year (1912) South and Dunlop 
observed C. fa/catum on B.147, hitherto a very resistant 
variety, in St. Kitts. The disease was chiefly prevalent in 
fields where this variety had been grown continuously for 
some years. Conditions of drought had also prevailed and 
moth borer and shot borer were present in large numbers, 
Ballou was of opinion that the shot borer did not attack canes - 
free from C’. faleatum. He considered it probable that the 
insects were attracted by the smell of the fermentation set 
up by the fungus. 

Quite recently, in British Guiana, Harrison and 
Stockdale (West Ind. Bull., XIII, No. 2) have empha- 
sized the fact that in every variety of sugar-cane there is 
a tendency towards running out, which may be partly the 
cause, or partly the effect of the prevalence of red rot disease. 
These inyestigators haye pointed out the fact that the older 
ratoons of D.625 (the seedling itself being moderately resis- 
tant) are as susceptible to disease as D.4399 and D.4407 
which are seedlings of, and resemble in susceptibility, the 
Bourbon cane, 

From the references that have been given above it will 
be seen that the position in regard to the parasitology of 
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C. faleatum is so far extremely complicated; it may be 
summed up as follows: 

(a) The fungus is a faculative wound parasite chiefly 
harmful owing to its invert action on cane sugar but under 
certain conditions may also occasion a reduction in the yield 
of cane. 

(b) The degree of virulence varies greatly according to 
climatic conditions, age, and particularly with the variety of 
cane. 

(c) The chief mode of infection appears to be through 
the agency of boring insects. This is open to question in 
the East, but highly probable in the Western Tropics. 

(d) The perpetuation of the disease through diseased 
cuttings is probable in the East but improbable in the 
Western Tropics. 

In the succeeding issue of the Agricultural News, an 
account of South and Dunlop’s experiments will be proceeded 
with to show the extent to which their results agree with 
those included in the above summary. 

WATTLE BARK. 

Ii. 

’ The following is the concluding article of the three on 
this subject that have been promised for the Agricultural 
News. It deals with the exploitation of the bark, returns to 
be expected and by-products, and gives some account of 
diseases of the trees 

EXPLOITATION OF THE BARK. In the last reference but 
one, above, it is stated that wattle bark is made up for export 
in 3-Ib. Hessian bags, each containing 200%b. of the bark. 
From the chief exporting countries (according to ull. Imp. 
Inst., 1X (1911), 2, 116), the quantities and values of the 
shipments were as follows: Natal (1909), 705,848 cwt. and 
£192,950; Cape Province (1909), 9,572 ewt. and £1,746; 
Australian Commonwealth (1908 and probably including 
some mallet bark), 260,364 cwt. and £102,410. In these 
cases, the export is increasing, except from Australia where 
it is decreasing. When these matters are considered, it must 
be remembered that (as has been indicated already) there is 
the probability of a large future supply from German East 
Africa, and that this is the case also of the British East 
Africa Protectorate. In the latter place a Wattle Bark 
Industry Ordinance was enacted last year, for protecting the 
industry (Bull. Imp. Inst., X, 3, 479). 

The United Kingdom and Germany are the chief con- 
sumers of wattle bark, the latter country taking by far the 
larger amount, as is shown by the fact that the imports into 
Hamburg, in 1909, were 426,982 cwt., value £195,398. 

It is of some interest in the West Indies that a large 
demand for wattle bark has arisen in Canada (Natal Agric. 
Journ., XII (1909), 3,270). On page 558 of the same 
volume of the journal just mentioned, reference is made to 
a serious shortage of the bark in Victoria, which was causing 
leather manufacturers in the State to restrict their output. 

In Bull. Imp. Inst., 1X (1911), 2,119, a comparative 
statement is given which makes it clear that: ‘wattle bark is 
a very cheap tanning material when its actual cost is com- 
pared with those of the materials it would probably replace 
in the tan-yard, viz. valonia in the United Kingdom, and 
quebracho wood in Germany.’ 

The general conditions of the exploitation of wattle bark 
cannot be better summarized than by giving the following 
short statement of its advantages that appears near the end 
of the article just quoted: ‘(1) it is being produced in 

increasing quantities so that there is no danger of a failure in 
supply, (2) it is being cultivated in several different countries 
so that no monopoly in production is likely to occur, (35) it is 
produced mainly in British Territories having rapid and 
regular means of communication with the United Kingdom, 
(4) it presents, as marketed, very little variation in quality, 
(5) it is rich in tannin, (6) it is cheaper than good tanning 
materials of similar quality, and properties, (7) the tannin it 
contains is easily extracted, (8) the bark can be extracted and 
used with great advantage in admixture with other materials, 
and (9) whilst it is best used for tanning heavy leathers it 
can be used for certain kinds of light leathers.’ 

RETURNS TO BE EXPECTED. Little information regard- 
ing these is available. Trees planted 6 feet by 12 feet would 
give 605 plants to the acre. One of the articles quoted 
already (Agric. Jowrn. Union of South Africa, IV, 5, 668) 
gives a yield of 30 tb. of wet bark from each tree; that is, 
about 20 tb. of dry bark. Reckoning 600 trees to the acre, 
this would mean a weight of dry bark per acre amounting to 
something over 54 tons. At £6 per ton, which is the price 
given in the article just mentioned (lower than the usual 
prices for bark from Australia), this would mean a return of 
£32 per acre. This article also states that Australian 
authorities estimate the yield at £35 to £45 per acre, and 
gives the further information that the current prices 
(November 1912) of wattle bark at Durban were £2 10s, 
to £7 per ton. 

By-PropucTS. The only by-product of importance is 
the wood, which is used for mining-timbers. A suggestion 
for its employment as a source for paper pulp is dealt with 
in Technical Reports and Scientific Papers, published by the 
Imperial Institute, p. 314; success is not predicted for the 
use of the wood in this way. Another suggestion, from 
Natal, is its distillation for the production of wood alcohol 
and acetic acid (Bull. Imp. Inst., V1, 2, 161). 

DISEASES. From a statement in Agric. Jowrn. Union of 
South Africa, II, 5, 693, by the Government Plant Patholo- 
gist, it appears that young black wattle trees in Natal some- 
times suffer from gumming; death may be caused by this 
means, which requires further investigation before the true 
cause can be known. 

Some of the most recent organized work in the subject 
has been done by Petch, who (Cures. and Agric. Journ. Roy, 
Bot. Gard., Ceylon, V, 10, 89) describes two root diseases of 
Acacia decurrens: one (Armillaria fuscipes) killing young 
trees used as wind-breaks in tea plantations; and a second 
(Fomes australis) which gradually kills old trees. The 
remedy suggested is the uprooting and burning of the 
affected trees. 

Transmission of Colour in Cattle.—The fol- 
lowing interesting facts concerning the transmission of colour 
and colour markings in Hereford-Shorthorn crosses, is taken 
from the Huperiment Station Record, for December 1912. 

‘The circle around the eyes would seem to go with the 
solid red colour, as the greater number of red calves carry the 
characteristic eye circle. The fact that out of sixteen roan 
calves fifteen have no red markings on face (having only 
imperfect eye circles) strongly points to the dissociation of 
eye circles with roan colour. The cross of red and white 
results in roan, and the roan cow, having received red from 
one parent and white from the other, transmits the red to 
about half her offspring and roan to the other half, so that 
about half the calves from a rodn cow bred to a Hereford bull, 
will be red, and the other half roan.’ 
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MARKET REPORTS. 

West Inpia 

1915. 

CommitrEE CIRCULAR, 

March 25, 

ARROWROOT—3id. to dd. 
Batata—Sheet, 3/2; block, 2/2 per hb. 
Beeswax—No quotations. 
Cacao—Trinidad, 74/- to 81/- per ewt.; Grenada, 66/- 

to 71/-; Jamaica, no quotations. 
OorrrE—Jamaica, no quotations. 
Oorpra—West Indian, £30 5s. per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 194d. to 24d. 
Frvit—No quotations. 
Fustic—No quotations. 
Gincer—()uiet. 
Isinctass—No quotations. 
Honey—No quotations. 
Lime Juice—Raw, 1/6 to 1/8; concentrated, £25 5s.; 

otto of limes (hand-pressed), 10/6. 
Loc woop—No quotations. 
Mace—1/9 to 2/9. 
Nourmucs—5jd. to 64d. 
Pimento—2!d. to 2gd. 
RupseR—Para, fine hard, 3/11; fine soft, 3/103; Castilloa, 

3/6 per th. 
Rom—Jamaica, no quotations. 

New York,—Messrs. GinuEsPrze Bros. 

Ail, WES} 

& Co., March 

Cacao—Caracas, ldc. to 154c.; Grenada, 144c. to 15c; Trin- 
idad, 15c. to 154c. per ib.; Jamaica, 124c. to 13kc. 

Covo-nuts—Jamaica, select, $33°00 to $34°00; culls, 
$18-00 to $1900; Trinidad, select, $35:00 to $34:00; 
culls, $18°00 to $19°00 per M. 

OorrEE—Jamaica, 12c. to 1b5c. per tb. 
GincER—S8}c. to lle. per tb. 
Goat Sxins—Jamaica,52c.; Antigua and Barbados, 48c. to 

50c.; St. Thomas and St. Kitts, 46c. to 48c. per tb. 
Grape Frvuit—Jamaica, $1°25 to $3:00. 
Limes—$4°25 to $6°50. 
Mace—46c. to 55c. per th. 
Nourmecs—110’s, 15c. 
Orances—Jamaica, $175 to $2°50 per box, 
Pimento—4e. per tb. 
Sucar—Centrifugals, 96°, 3°58c. per tbh.; Muscovados, 89°, 

5-08c.; Molasses, 89°, 2°83c. per fb., all duty paid. 

Trinidad,—Messrs. Gorpon, Grant & Co., March 31, 

1913. 

Oacao—Venezuelan, $15°00 per fanega; Trinidad, $14°25 
to $14°60 per fanega. 

Ooco-nur O1r—96c. per Imperial gallon. 
CorrreE—Venezuelan, lic. per tb. 
Oopra—$4°50 per 100 th. 
DxHat—$3'7d to $400 
Onrons—$1°50 to $5°00 per 100 th. 
Peas, Sprir—$6'90 per bag. 
Potators—English, $1°25 to $1°75 per 100 th. 
Rice—Yellow, $5°25 to $5:°40; White, $6°75 to $700 

per bag. 
Scvcar—American crushed, no quotations. 

Barbados.—Messrs. James A. LyncH & Co., 

Aprit 12, 1913: 

Ltd., 

March 22, 1913; Messrs. T. 8. Garraway & Co., 
29 March 22, 

28, 1913. 

Arrowroot—$6'09 to $7°50 per 100 tr. 
Oacao—$12'00 to $15°00 per 100 th. 
Coco-nuts—$16-00 
Hay—$1°50 per 100 tb. 
Manures—Nitrate of soda, $75°00; Cacao manure, $4800 

to $50:00; Sulphate of ammonia, $85°00 per ton. 
Motasses—No auotations. 
Ontons—$1 00 to $6°00 per 100 Ib. 
Peas, Sprit—$b600 to $6°25 per bag of 210 tb.; Canada, 

$3:00 to $4°50 per bag of 120 th. 
Potators—Noya Scotia, $2°25 to $5:00 per 160 th. 
Rice—Ballam, $5°20 to $5°25 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4°00 per 100 tb. 

1913; Messrs. Leacock & Co., {March 

British Guiana.—Messrs. Wierinc & Ricurer, March 

29, 1913; Messrs. Sanppacu, Parker & Co,, 

March 28, 1913. 

ARTICLES. 
Messrs. WIETING Messrs. Sanp- 

ie Rionnent BACH, PARKER TER & Co. 

ArRrowroot—St. Vincent — — 

Batata—Venezuelablock| No quotation Prohibited 
Demerara sheet 70c. per tb. —= 

Oacao—Native 18c. per tb. 19¢c. per tb. 
Oassava— 6Uc. frets 
Oassava STARCH— $600 es 
Coco-nuts— $16 to $20 per M.|$10 to $16 per M, 

OCorreE—Creole 
Jamaica and Rio 
Liberian 

DHaLt— 

Green Dhal 
Eppors— 
Mo tasses— Yellow 
Ontons—Teneritfe 

Madeira 
Pras—Split 

Marseilles 
PLANTAINS— 
Porators—Nova Scotia 

Lisbon 
Porators-Sweet, B’bados 

Rice—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimpeR—Greenheart 

Wallaba shingles 

Cordwood 99 

lic. to 18c. per tb. 
18c. per th. 
133c. per tb. 

$3'75 per bag of 
168 tb. 
$500 

72c. to $1:00 

None 

7c. to 8c. per tb. 
$7°00 per bag 

(210 tb.) 

16c. to 40c. 
32°60 

$1:00 
per bag 

No quotation 
$4°75 to $500 

$1°20 

$1°68 
$144 
$2°30 

$3°25 to $3:60 
$3°75 to $4°00 

32c. to ddc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to $200 
per ton 

18c. per fb. 
19¢e. per tb. 
13c. per tb. 

$3°75 to $4:00 
bag of 168 tb. 

6c. to 8c. per tb. 
$7°10 per bag 

(210 tb.) 

$2°80 

$2°30 
33°50 
$500 

32c. to dc. per 
cub. foot 

$4:00 to $6:00 
per M. 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 2d; 
Volumes II, III, [V, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s, each ; Post free 2s, 8d, where complete. (III, 2. 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XIII. No. 1:—Containing Papers on COTTON AND AGRICULTURAL EDUCATION, prepared for the recent 

Agricultural Conference, comprising:—The Results of the Cultivation of Cotton in St. Vincent; The 
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat; 
The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in 
Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer- 
ence to the Boys’ Secondary School; The Need for Higher Agricultural Education in the West Indies; 
A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control 
and Improvement. Also Index and Title Page for Volume XII. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions, They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. Those mentioned in the following list are still available: the rest are out of print. 

Suear Inpustry. (14) Screw Worm in Cattle at St. Lucia. Price 2d. 
Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d. 

in 1900. No, 3, price 2d.;in 1901, No. 18, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1902, No. 19, price 4d.;in 1902, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d. 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d. 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price Sd, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price 4d. 

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d. 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Edition, 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d. 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d. 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; (58) Insect Pests of Cacao, Price 4d. 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4a. 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d. 

GENERAL. (65) Hints for School Gardens, Fourth Edition. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (69) Hints to Settlers in St. Lucia. Price 6d. 

4d.; Part II., price 4d. (70) Coco-nut Cultivation in the West Indies. Price 62. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 

The above will be supplied post free for an additional charge of }d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d. 
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Recent Work on Heredity. 

SE, URING the past ten years our conception of 

" heredity has undergone a_ transformation. 

It was idea that 

specific differences in organisms arose gradually through 

the cumulative action of natural selection, yet about 

the way in which these gradations were carried from 

generation tu generation, nothing was known. Of late 

years, however, investigation has turned upon this sub- 

ject of transmission of characters, and having first re- 

sulted in the rediscovery of Mendel’s Law, it eventually 

gave rise to the current theory of mutations and the 

formerly the current 

luminous conception of Discontinuity. It is now believed 
that specific characters exist as indivisible units. some- 

what analogous to the chemical atoms. ‘hese units 

are present in the male and female generative germ 

cells, and heredity consists 1n their transmission from 

generation to generation, and mutation is probably 

a redistribution in their arrangement through hybridi- 

Such is a brief outline of the basis on which 
the work of the modern breeder is conducted. 

z ution. 

Lesides providing much that is of interest to the 

West Indies, a good idea of modern lines of investiga- 

tion in genetics is to be seen in the papers read at the 

Fourth International Conference on Genetics held in 
Paris during 1911, the full report of which has 

recently been issued. In the first place, during this 

conference, there were two papers read by W. Lawrence 

Balls and by W. A. Orton, respectively, dealing 

almost entirely with the breeding of cotton. It is 
a significant fact that the results obtained were 
for the most part cf a complicated nature, but the 
view was more than once expressed that although the 
cotton plant is subject to variation—perhaps more 

so than any other cultivated plant—yet the variation 

is inno way abnormal, being due to segregations, rever- 

sions and recombinations of a large number of factors. 

In Egypt, pure new types have been bred by crossing 
Egyptian and American species, and in the same coun- 
try the transmission of a meristic character has been 
investigated, namely the inheritance of variations in 

the number of loculi in the bolls. A segregation 
was found to occur in the third generation. This 

matter 1s of particular interest since the question 
of variation in the number of loculi has already 

attracted attention, in a practical way, in the West 
Indies. Another aspect in the breeding of cotton was 
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dealt with in a paper by W. A. Orton describing Ameri- 

can work on the raising of disease-resistant strains of 
cultivated plants. In this it was show that disease- 
resistance in Sea Island cotton is a hereditary factor 

but of a physiological and not of ap anatomical nature. 
In other words the faculty for resistance does not seem 

to be correlated with any particular form of structure. 

In two other papers, severa! factors in the selec- 

tion of maize were considered. The American work 

on the crossing of Chinese maize having a waxy 
endosperm with American varieties having a horny 

endosperm was cited in a paper by G. N. Collins and J. 
Kempton, and it was shown that the horny endosperm 

was dominant in the first generation. 

idea in regard to maize was the investigation of the 

relation between the position of the seed on the spike 
and the fold of the first leaf. Such a relation was shown 

to exist by R. H. Compton in a paper entitled Right 
and Left-handedness in Maize. Generally speaking, 

odd rows of seeds in the cob give an excess of seedlings 

in which the right-hand margin of the leaf curves 
over the left, the observer standing with his back to 

the mid-rib. 

A seemingly new 

Of other tropical plants dealt with in the papers at 

this conference, reference must be made to the account 

by W. 'T. Swingle of the crossing of two species of citrus. 
The curious hybrids of the first generation were what 

are now well known as the cold resistant citranges of 

Florida. It was suggested that this remarkable muta- 

tion was due to alteration in the position of the chro- 

mosomes, bodies in the germ cells which are believed to 
be the carriers of Mendelian factors. 

Among the matters having a more general bearing 

upon plant breeding may be mentioned the opinion 
expressed in a lengthy paper by E. Griffon, on grafting 

and sexual hybridizatiou. It was concluded that specific 

differences cannot arise from buds on the stock and 

‘scion, though they may arise from the asexual union of 

cells on the cushion of the graft, a phenomenon closely 

allied to parthenogenesis. The importance of this 

latter form of reproduction was strongly emphasized in 

several other papers. As is well known, parthenogenesis 
is common in the Hawkweeds (Hieraciwim), in the 

cucumber and other plants, and consists in the develop- 

ment of the ovule without fertilization by the pollen 

grain. It will be obvious that in plants provided with 
this form of reproduction there can be no Mendelian 

segregation and the progeny of parthenogenetic hybrids 
will therefore always breed true. 

Considerations on the fertility of flowers suggests 

an important reference in a paper by Major Hurst des- 

cribing the work of the Burbage Experiment Station in 

England. In this communication attention was called 

to self-sterility—-a phenomenon to which Bateson and 
other biologists attach much importance. It was found 

that there existed a high degree of self-sterility in the 
flowers of cabbages, that is,cross-fertilization is necessary 

for the production of fertile seed. Now selection on Men- 

delian lines depends upon self-fertilization or in-breed- 
ing, hence the occurrence of self-fertility is a barrier to 

selection along these lines. Since reference has just 

been made to the paper in which this point is brought 
out, it will be convenient here to outline ina general 

way, the nature of the genetic investigations conduct- 
ed at the Burbage Experiment Station. Successful 

attempts are being made to ascertain the genetic con- 
stitution of various agricultural and_ horticultural 

plants with a view to obtaining improved varieties by 

hybridization. The work, however, is not confined to 

plants. The characters of the various breeds of poultry, 
live-stock and horses are being examined and the 

pedigrees of local families are also registered in order 
to determine what human characteristics segregate as 

dominant and recessive factors. 

So far in the publication under consideration 

those matters have been abstracted which are likely to 

be of direct interest in the West Indies, but it must 

be pointed out that no reference has been made to 

a large number of papers dealing with more abstract 

lines of investigation. Although of great biological 

interest, these possess at present but little economic 
significance. Nevertheless they are helping to eluci- 
date new problems that have arisen out of investiga- 

tions in the pastjand they are leading to the concep- 
tion of new ideas which may in time prove to be of 
the greatest practical importance. 

VALUE OF THE UPPER AND LOWER 

.HALV#ES OF THE SUGARCANE. 

An article by Irving H. Morse in the Louisiana Planter 
for January 4, 1913, calls attention to the advantages of 
working mature and immature parts of the sugar-cane Separ- 
ately. That an innovation of this kind might be advanta- 
geous to sugar manufacturers in Louisiana where the purity 
is comparatively low when considered with that of West 
Indian juice, is a matter of some possibility, but in these 
islands, under normal conditions, the idea would not appear 
to be practicable However, the subject possesses several 
points of interest which may receive consideration here. 

In summing up the advantages of his idea of working 
the mature and immature parts of the cane separately, Morse 
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makes the following statements: (1) that there would bea lar- 
ger income from a ton of cane; (2) that the expense of manu- 
facture would be less; (3) grinding could begin two weeks 
earlier (4) cane-cutting machines could be used; and (5) that 
by manufacturing syrup from tbe same kind of cane a standard 
grade could be produced which would find a market in all 
parts of the United States. 

The reason for the first statement is apparently the fact 
that, in Louisiana, one-third of the caueis worked at a loss 
owing tu the low sucrose and purity ratios of the upper 
part of the cane. It is held that the tops would yield 
a greater financial return if made into syrup than they would 
if ground together with the lower part of the cane in the 
ordinary way. Figures are given in support of this con- 
tention. 

In the factory, however, it would be necessary to make 
considerable changes in order to manufacture both sugar 
and molasses at the same time; and it is advocated that the 
mill might either grind three watches a day on bottoms and 
one on tops, or three days on the former and one on the 
latter, depending on the amount of each. 

An important advantage is the indication that the 
adoption of the system would make the commencement of 
grinding earlier, but it is not altogether certain whether the 
separation of tops and bottoms in the field could be as 
easily dealt with by machinery as the author maintains it 
eould. If it had to be done by hand, the Cuban custom 
would have to be followed, where the men cut the canes in 
pieces in the field, and throw them into heaps. In the case 
of the new system which is advocated, the cutters would 
have to throw the tops and bottoms in different piles; and it 
may be added incidentally, that if the method ever became 

‘established, it would be extremely advantageous as a means 
of eliminating diseased canes which often cannot be detected 
before they are cut. 

Although, as already stated, the subject is chiefly of aca- 
demic interest and of little practical importance in the West 
Indies, still the question of topping ‘short’ or ‘long’ is a prac- 

tical matter which has occasioned some local controversy. 
In St. Kitts the question has already received some experi- 
mental investigation, and the foregoing information may be 
found of use in its relation to this more limited aspect of the 
relative value of the upper and lower halves of the sugar-cane. 

Effect of the Plough Hitch on Draft.—The 
following results of a graphical and mathematical analysis of 
draft in relation to the hitching of engine ploughs, will be of 
particular interest in places where steam or motor cultivation 
is employed. The extract is taken from the Mxperiment 
Station Kecord, Vol. XX VII, No. 7:— 

‘Conclusions are drawn that the best results are obtained 
by making the hitch a little to the right of the centre of the 
plough, ard*by hitching as high on the engine as possible 
without carrying the front end of the plough off the ground, 
and that the larger the plough the more economical it is in 
power. From the graphical analysis the formula is deduced 

‘for the desired hitch for any sized plough of D= st 2 

in which [D=the distance in inches from the first plough 
centre to the hitch, A=distance from the centre of the first 

plough to the centre of the last plough measured at right 
angles to the furrow, B=the distance from the centre of the 
first plough to the centre of the last plough, measured parallel 
to the furrow, and (‘=the distance in inches from the 
front plough bottom to the engine draw bar. For practical 
conditions 12 inches should be added to 1,’ 
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AMERICAN VIEWS ON A TROPICAL 

UNIVERSITY. 

Quite recently a very deliberate and impartial treatment 
of the subject of an agricultural university for the British 
Tropical Possessions has comprised an editorial in the New 
York India Rubber World This article calls atteatiny to 
the recent advocacy in The Times (see Agricultural News, 
Vol. XII, pp. 49, 59, 87 and 97) for the immediate estab- 
lishment of the institution in the West Indies and, in 
continuation states: ‘Ze Times does not designate any par- 
ticular island, but to anyone who has travelled extensively 
through the West Indies, Trinidad will immediately suggest 
itself as an ideal location for such an institution.’ 

A considerable part of the editorial is naturally devot- 
ed to reflections on the benefits that would accrue from 
a materialization of the scheme in regard to America 
and the rubber industry, but evidence of a broad- 
minded appreciation of the wide scope of the proposed 
University is clearly indicated in the following passage 
referring to the question of location in Trinidad: ‘It is 
readily accessible, not only to the English, but to Canadians 
and to the United States, and it (the University) would natur- 
ally draw its student supply, not only from the mother 
country, but from the surrounding islands, from South 
America, and from North America... . . and train them so 
broadly that after leaving its doors they would be at home 
in any tropical country—whether the West Indies, South 
America, Africa or the Far East.’ 

These and other statements make it evident that 

the central idea or spirit of the movement has been 
fully comprehended by the writer, namely that one 
self contained institution and not an extension of exist- 
ing educational units is the crying need in tropical agri- 
culture—an institution that is big enough to undertake 
abstract research, to train experts and practical agricul- 
turists, to exercise an economic and moral influence over 
tropical affairs, and at the same time central enough to 
administer, and to collate the scientific results of isolated 
investigators. 

The Campaign Against Tuberculosis.-—The 
following extract dealing with bovine tuberculosis is taken 
from The Times Weekly Edition (March 14, 1913) where an 
account is given of the proposals contained in the final report 
of the Departmental Committee on tuberculosis, appointed in 
February 1912:—- 

‘The Committee are of opinion that the bacillus of bovine 
tuberculosis is a cause of tuberculosis in man, and to a greater 
extent in children, and that the best way to attain complete 
security from the danger of bovine infection is entirely to 
eradicate tuberculosis from the cattle of this country. They 
think that this is not impossible of achievement, but is likely 
to be a slow process, and must depend upon co-ordinated and 
continuous effort. No single or purely local effort wiil suffice 
to eliminate such tuberculosis. The Committee welcome the 
proposed legislation dealing with the question of milk supply, 
which they consider should be upon the widest possible basis 
and shouid include the whole country. They are of opinion 
that county and county borough councils should have power 
to inspect herds, dairies, and farm buildings, to administer all 
enactments relating thereto, and to require that certain cows 
should be slaughtered, in the interest both of the public and 
of the dairy industry.’ ’ 



THE AGRICULTURAL NEWS. Apri 26, 1913, 

THE ST. MICHAEL'S ORANGE. 

An interesting Jetter in the handwriting of the late 
Sir J. D. Hooker, O.M., written in 1896 to Dr. (now Sir 
Daniel) Morris, has recently been discovered in one of 
the files at this office. The communication concerns 
the old St Michael’s orange, and the description by the 
famous botanist of this old well-known variety is 
extracted as follows from the letter referred to:— 

As I must be one of the very few living persons who 
know what the St. Michael’s Orange was like, it may be expe- 
dient that I should record my recollections of it. 

In my youth this orange was annually imported into 
Glasgow in great quantities, being brought by clipper ships, 
the earliest of which to arrive was reported to have claimed 
a special award, 

It was a small orange, about one-third short in bulk of 
the beautiful Canaries fruit, of rather oblate form, high colour, 
great fragrance and with usually a dark ring around, but 
a little distant from, the scar of the style. The flesh was 
of a good yellow colour with few seeds and of a rich flavour. 
The pericarp was thin and rather loose. I have seen nothing 
like it in the market since 1839, when I left home 

It might be worth while to enquire, through our Consul 
at the Azores, whether such an orange exists there now, and 
if so, to ask fora box. Also to ask Rivers what he knows 
of the St. Michael’s Orange. When next I go to Kew I 
will look up Risso and see if [ can match any figures by 
him with my recollections of it. 

At the Cape de Verde (Porto Preye) I found magnificent 
oranges, quite half as large again as the Canaries, of globu- 
lar form, with an enormously thick, soft, highly coloured, 
and very loosely attached pericarp; the flesh was delicious. 
I have seen none like it since. 

THE INTRODUCTION OF BXOTICS. 

It has been decided by the Government of India to 
publish a series of memoirs describing the introduction into, 
and the cultivation of, useful exotic trees in that country, 
particularly in those habitats where it is difficult to obtain 
a valuable growth of indigenous species. The first exotic to 

be dealt with is Prosopis juliflora, D.C. (the cashaw of Jama- 
ica—familiar in Mexico under the name of Mesquit bean), 
the characters and behaviour of which in India are described 
in the /ndian Forest Records, Vol. IV, Part 3. 

In this account of the cashaw (Prosopis juliflora), it is 
pointed out in the memoir that the plant is strongly 
xerophilous and well adapted to thrive in India on dry soils 
and in arid districts, The tree is stated to be useful as 
a sand binder, and also as a pioneer in afforesting dry 
grasslands and waste areas, where more valuable species 
cannot be got to grow, ‘The pods constitute a useful fodder, 
and are much enjoyed by cattle, especially in dry years when 
grass is scarce. Apparently in India these pods do not tend 
to produce tympanitis in cattle as they do in Jamaica. 

The wood of the cashaw is of considerable value, 
especially that of the variety velutina, which is said to attain 
a height of 50 feet and a diameter of 2 feet. 

The account of this tree also contains a botanical des- 
cription of the species, a discussion on taxonomy, and an 
historical review of the species since its introduction into 
the East from America. 

The World’s Production and Consumption 
of Rubber.—According to statistics published in Singapore, 
the total production of wild and plantation rubber throughout 
the world in the twelve months ended June 30, 1912, 
amounted to 93,669 tons, as compared with 79,302 tons in 
the previous year, and 76,026 tons in 1909-10. On the 
other hand, the total consumption of 1911-12, is returned at 
99,564 tons, as compared with 74,082 tons in 1910-11, or an 
increase of 25,482 tons, whereas the quantity consumed in 
1909-10 was only 4,037 tons in excess of the preceding year. 
The world’s stocks of rubber on July 1, 1912, are reported to 
have been 10,181 tons, as against 12,563 tons on the same 
date in 1911. This is a reduction of 2,382 tons, and com- 
pares with an increase of 5,565 tons on July 1, 1911, as 
contrasted with the position on July 1, 1910. The consider- 
able expansion in consumption in 1911-12 is attributed 
largely to the lower level of prices prevailing during the 
year. (From the Journal of the Royal Society of Arts, 
March 14, 1913.) 
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SUBSOIL WATER. 

The series of dry seasons experienced recently in 
tthe majority of West Indian colonies naturally cause 
attention to be drawn to questions of agricultural 
water-supply. In the following article by Mr. H. A. 
Tempany, BSe., Superintendent of Agriculture for 
the Leeward Islands, the pringples which govern 
agricultural water-supply are described. The fact 
that, even during times of drought, a large~ reser- 
voir of water exists below the soil is nét always 
recognized, nor are the laws which govern the movement 
-of the supply towards the roots of vegetation growing 
above. These, among other points are dealt with in 
the following account of the subject of subsoil water. 

All supplies of fresh water are in the first instance 
‘derived from the atmospheric condensation of rain (including 
snow) and dew, which are precipitated on the land surface 
and serve directly to minister to the needs of plant life. Of 
the supplies received in this way, a portion soaks into the 
land; the amount which is capable of being thus absorbed, 
will depend on the texture of the soil and the underlying 
‘subsoil. When this is coarse and open, the capacity of the soil 
for absorbing water is relatively great. On the other hand, in 
the case of close-textured soils, in which the finer particles of 
the clay order of magnitude predominate, the rate of 
absorption is naturally slower. In any case, when the rate 
-of precipitation exceeds the absorptive capacity of any soil, 
the excess of water passes off along recognized channels in the 
form of surface drainage or storm water, and unless special 
facilities exist for conservation, becomes lost to the area on 
which it falls. 

The water which is absorbed by the soil, however, tends 
to accumulate and form an underground reservoir. ‘This 
accumulated supply may conveniently be termed subsoil 
water, and serves as a source from which water is drawn 
by capillarity from below through the layers of soil to 
supply the needs of growing plants, supplementary to the 
amount available from actual precipitation. 

In an article in the Yearbook of the United States 
Department of Agriculture for 1911%, the question of the 
“subsoil water of the central regions of the United States is . 
dealt with, and the considerations presented in the conclud- 
ing part of the present article are partly derived therefrom. 

In general, subsoil water permeates the soil, subsoil and 
underlying rocks. The quantity present usually increases 
from the surface downwards to a point varying in depth 
according to the prevailing conditions, and after that, 
diminishing as the pressure of the overlying rocks and soil 
increases. Under the conditions dealt with in the article in 
question, it is estimated that the amount of water contained 
in the first hundred feet from the surface is equal to one- 
quarter of the total volume of ordinary porous soil, subsoil, 
rock. In other words, this is an equivalent to a reservoir of 
water 25 feet in depth, or a supply equal to the total rain- 
fall over average years under the conditions in question. 

It will be seen that the aggregate quantity of water thus 
available is considerable, and it is useful to conceive it as an 
actual reservoir susceptible of increase and diminution, and 
differing from an open pond chiefly in unevenness of its 
upper level, this latter effect being due to obstruction of free 
movement by the earth within which it lodges, 

_ * ‘Subsoil Water of Central United States’, by W. J. 
McGea, United States Department of Agriculture Yearbook, 
4911, p. 479. \ 

> this question have been outlined. 

Water contained in subterranean reservoirs in this way 
moves under gravity, tending to flow from a higher to a 
lower levels at rates which depend on the permeability of the 
material through which it passes. Moreover, it is subject to 
capillary movement, and thus unlike free water, the upper 
level of the subsoil water will tend to conform to irregular- 
ities of the ground level. 

Under the influence of these two forces the upper level 
of the subsoil water is indefinite; the moisture content of 
soils increasing gradually downwards until a point is reached 
at which the surrounding subsoil or rock is saturated. 

Wells derive their water-supply from subsoil water, as 
also do by far the greater part of normal brooks and rivers 
(apart from storm water), and the varying levels of these 
mark variations in the level of the subsoil water by which 
they are supplied. 

The level of saturation is known as the water-table; it is 
convenient to distinguish between the level of the saturation 
which is effective in supplying capillarity, from that (gener- 
ally somewhat lower) level at which water is delivered freely 
into wells. The former is termed the ‘agricultural water- 
table’, the latter the ‘well-water table’. 

The quantity of subsoil water permeating the earth 
varies to some extent with the’ texture and structure of the 
materials, and these factors also influence its movements to 
a very considerable degree. Through gravels and sands it 
flows with a freedom approaching that of open streams, 
whilst through clays and close-textured rocks it may move 
only at an imperceptible rate. When the underlying rocks 
consist of permeable limestone however, large cavities and 
fissures may in course of time become created, as the result 
of the solvent action of water containing dissolved carbon 
dioxide, and thus form those subterranean reservoirs and 
channels commonly termed underground rivers and lakes; 
which receive drainage of the surrounding rocks, and facili~ 
tate generally the movements of subsoil water. 

The limit of vertical movement of soil water is, of 
course, the distance between the surface of the soil and 
the agricultural water-table, but when the latter is; 
removed to considerable depths below the surface, the water 
available for plant growth in this way becomes increasingly 
restricted. It may be broadly stated that, under average 
conditions, capillarity acts freely to a depth of 4 or 9 feet; 
fairly, to a depth of 16 feet; and slowly, to 30 feet or more.. 

In certain cases, especially those of very heavy low- 
lying lands, the water-table may approach very near to, or 
even rise above, the soil surface. Under these conditions, lands 
become water-logged, and it is then necessary to lower the 
level of the water-table by drainage, to permit of the lands 
being utilized. 

In districts liable to suffer from drought it is obviously 
a matter of importance agriculturally to know whether the 
reserve supply of subsoil water, available for eking out the 
rainfall, approaches the surface to within 10 feet, or comes 
within 30 feet, or lies so much deeper as to be beyond the 
reach of capillarity. 

Moreover, a proper appreciation of the conditions 
governing supplies of subsoil water is of importance in 
relation to attempts to utilize them as industrial and domestic 
sources of water. 

In the foregoing article the main principles relating to 
It is proposed subsequently 

to deal with certain aspects of the case having special refers 
ence to conditions obtaining in West Indian islands. : 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date April 7, with reference 
to the sales of West Indian Sea Island cotton :— 

About 200 bales of West Indian Sea Island cotton have 
been sold since our last report, comprising about 80 bales Bar- 
bados 19d. to 194d., 110 St. Kitts chiefly 18d. to 20d., with 
a few inferior bales 16}d. to 17d. and a few bales of Superior 
Montserrat at 18d. 

The market is firm, but the demand is chiefly for fine- 
fibred cotton 19d. to 20d., and in consequence the chief sales 
are Barbados and St. Kitts, the latter being preferred on 
account of its extra fineness. Lower qualities from the 
Leeward Islands and the finer sorts from St. Vincent are 
neglected at the moment, but we are of the opinion, judging 
from crop reports, that prices will remain firm throughout the 
season. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending March 29, is as follows:— 

The market has been quiet throughout the week, with 
sales of 150 bales of off cotton, and in the absence of any 
further demand remains unchanged and we have only to 
onfirm our previous advices and quotations. 

We quote, viz: 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent 
Fully Fine 2Gcs toc) — slide aatOMO nds Geil ins ian | as 
Fine 25c. = 141d. FAA rae ee 
Extra Fine off) 5 = 134d. 2 x Com 
in preparation | ~ 
Fully Fine off) 18c. to 20¢ 
in preparationf ~~~ 
Fine offin ) 18c A 
preparation f ~~ a 

= 104d. to 113d. ,, ” ny ” 

103d. ” 3.) ” ” 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to March 29, 1913, were 421 
bales, 1,075 bales, and 4,008 baies, respectively. 

Information has been received to the effect that, at the 
110th meeting of the British Cotton Growing Association 
held in Manchester on April 1, 1913, it was reported that 
the cotton yields in the Sudan this season are most satis- 
factory, as much as 660 tb. of lint per acre having been 
obtained in the Tayiba district. In West Africa the crop is 
late, but a record total output of 20,000 bales is estimated. 
In Nyasaland the crop continues to be held up through bad 
transport facilities, but the position will improve with the 
construction in the near future of a railway from Port Herald 
to Zambesi. The production of cotton in Uganda continues 
to increase, but at present the transport facilities on the 
Uganda railway are inadequate. It is thought that it will 
he necessary at an early date to double the line. 

THE COMPLEXITY OF THE MICRO- 

ORGANIC POPULATION OF THE SOIL. 

During i910, the interest of agricultural scientists was- 
deeply aroused by Russell’s and Hutchinson’s announcement 
of their results on the phagocytic protozoa in the soil, and 
the effect of partial sterilization upon fertility In this- 
journal the subject was explained at considerable length (see 
Agricultural News, Vol. 1X, p. 33), and further developments. 
along the same line have been noted from time to time 
(Vols. X, p. 335; XI, pp. 131 and 151) In the last issue of 
this journal appeared an abstract of the work of Russell and 
Petherbridge on soil sickness and partial sterilization, and the- 
present article should be an appropriate and arresting addi- 
tion to those just referred to. 

It concerns a letter by Russell, published in a recent 
number of Science (April 4, 1913), refuting the adverse 
criticisms of American workers on the phagocytic theory 
which this author has established on the basis of the 
Rothamsted researches. 

In order to indicate the stability of his contentions, 
Russell first proceeds to enumerate the experimental facts 
upon which he bases his arguments. Briefly they are as- 
follows:— 

(1) Partial sterilization of the soil brings about am 
increased bacterial content. 

(2) Simultaneously there is an increase in the produe- 
tion of ammonia formed from organic nitrogen compounds. 

(3) Partial sterilization improves the soil as a medium 
for bacterial development. 

(4) The improvement is permanent. 
It is evident from (3) and (4) that the factor limiting 

bacterial numbers in ordinary soils is not bacterial, nor is it 
any product of bacterial activity, nor does it arise sponta- 
neously in soils. 

(5) The limiting factor can 
inoculation. 

(6) The effect of increased temperature on untreated 
soils makes it evident that the limiting factor in untreated 
soils is not the lack of anything but the presence of- 
something active. 

(7) If the partial sterilization is sutticient to kill nitri- 
fying bacteria (which are susceptible organisms) the limiting 
factor is also extinguished; if the nitrifying bacteria are only 
temporarily suppressed the factor is also only put out for 
a time. 

(8) The properties of the limiting factor are: (a) It is 
active and not a lack of something; (b) it is not bacterial; 
(c) it is extinguished by heat or poisons and does not reappear 
if the treatment has sufficed to kill sensitive and non-sporing 
organisms; it may re-appear, however, if the treatment has- 
not been sufficient to do this; (d) it can be re-introduced into 
soils from which it has been permanently extinguished by 
the addition of a little untreated soil; (e) it develops more 
slowly than bacteria and for some time may show little or no 
effect, then it causes a marked reduction in the numbers of 
bacteria, and its final effect is out of all proportion to the 
amount introduced; (f) it is favoured by conditions favoura- 
ble to trophic life in the soil. 

(9) It is impossible to escape the conclusion that the 
limiting factor is a living organism. 

(10) Protozoa naturally suggested themselves. Large 
numbers of ciliates, amcebie and flagellates were found in 
the soil, and whenever they were killed the detrimental factor 
was found to be put out of action. Whenever the detri- 
mental factor was not put out of action the protozoa were- 

be re-introduced by 
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mot found to be killed. Sometimes ciliates and amcebie were 
found in soils in which the detrimental factor had been put 
-out of action but methods did not enable the investigators to 
discriminate directly between protozoan cysts and active 
‘forms. In general, however, the parallelism between the 
detrimental factor and the soil protozoa was so complete as 
to justify the conclusion that protozoa were the detrimental 
organisms. z 

A vain search was made for bacterio-toxins, for‘evidence 
-of bacterial stimulus, of improvements in the bacterial flora. 
The inability to isolate toxins did not necessarily disagree 
with Schreiner’s work in America since this investigator 
experimented with badly drained and aerated soils, whereas 
those used at Rothamsted were well drained, well aerated 
and well supplied with calcium carbonate. 

Turning now to the criticisms that have been passed on 
the above results in America it will be convenient to present 
the following summary:— 

Lipman and others state that when pasteurized and 
tuntreated soil infusions are added respectively to mix- 
éures of dried blood and sterilized soil (heated “under 
a pressure of 1°5 atmospheres of steam) the pasteurized 
Gufusions induce after seven days the formation of no 
more ammonia tian the untreated infusion. These results, 
they say, do not bear out Russell’s and Hutchinson’s 
contention as to the part played by protozoa in depressing 
the activities of soil bacteria. 

In return, Russell asserts that the argument does not 
bear upon the question, for the following reasons: — 

(1) The failure of the protozoa to develop in the highly 
heated soil would be no evidence at all of their inability to 
develop in normal soil. 

(2) As a matter of fact, in this highly heated soil the 
nitrifying bacteria did not appear to develop: ‘Would 
Dr. Lipman argue,’ writes Russell, ‘that this result does not 
bear out the usual contention as to the part played by 
nitrifying organisms in the soil? 

(3) Even if the detrimental organisms could develop 
an highly heated soil they were not given a chance: Russell 
and Hutchinson never observed any development in anything 
like so short a period as seven days: their experiments had 
always been continued much longer. 

(4) Lastly the action of the detrimental organism is 
to keep down the numbers of bacteria. Now the rate of 
ammonia production is not necessarily a measure of bacterial 
numbers and therefore affords no rigid test of the activity of 
the detrimental organism. 

The next critic is Stone, who states, on the evidence of 
Lodge’s and Smith’s experiments, that he considers protozoa 
hhave little or no part in accounting for the increased number 
of bacteria in their soils. The experiments consisted in the 
addition of soil bacteria to decoctions of untreated soil and of 
soil heated for forty-five minutes to 200°F. Greater bacterial 
development occurred in the decoction of sterilized soil than in 
‘the decoction of the untreated soil. (A subsoil behaved 
differently.) The authors stated that protozoa were absent 
-and that the results must be due to other causes. 

Russell answers as follows: — 

(1) He agrees entirely with the last conclusion, but 
points out that it throws no light on what happens in un- 
~Greated soil. It therefore does not bear upon the question 
under immediate discussion. 

(2) As regards the absence or paucity of protozoa in 
the Massachusetts soil, Russell hints that it would be inter- 
-esting if the investigators had explained the difference 
Setween their soil conditions and those at Michigan where 

Rahn found protozoa of the same types occurring in numbers 
of the same order per gram as were found at Rothamsted in 
England. 

Space will not permit reference to further criticisms of 
a similar nature. In conclusion Russell fully acknowledges 
that the phagocytic protozoa constitute only one factor which 
may limit soil fertility, but he maintains, and proves 
satisfactorily, that it is an extremely important one. It 
would appear that the controversy has arisen through con- 
fusion on the part of some American investigators in their 
enthusiastic endeavour to study more than one factor at 
a time, and through insufficient consideration being given 
by agricultural chemists in that country, to the fact that 
a highly heated soil provides an entirely different medium 
for micro-organic development than does partially sterilized 
and untreated soil. 

ST. KITIS AGRICULTURAL AND 

INDUSTRIAL SHOW, 1913. 

In the last issue but one of the Ayricultural News it 
was stated that the seventh Agricultural and Industrial 
Show had been held in St. Kitts on March 7, 1913. As was 
promised, further details are now given in regard to the 
nature of the exhibits and the awarding of the prizes. 

The show of 1913 both in number and quality of 
exhibits, was a distinct advance on those of the last two 
years. The total number of exhibits this year was S11 as 
against 620 in 1912 and 736 in 1911. The 811 exhibits 
were made up as follows: live stock, horses, mules and cattle, 
68; sheep, goats and pigs 14; poultry and rabbits 30; sugar- 
cane and its products 59; fruits 73; vegetables 165; industries 
49; fancy work 47; preserves 124; maize and starches 46; 
plants and flowers 47; school exhibits 5; miscellaneous 69. 

In the horse class. and in the driving and riding com- 
petitions several interesting exhibits were shown, but in the 
cattle class the represeniation was distinctly poor as compared 
with previous years. ‘The first prize for mules was awarded 
to Mansion estate for a very fine team imported from 
Montserrat. 

The sugar-canes were numerous and of high quality, 
especially in the class for cut canes. ‘The first prize for cut 
canes weighing 140 tb, and for four varieties of cut canes, 
six of each variety, weighing 235 tb., were won by Molineux 
estate. A diploma of merit was awarded Brighton estate 
for vacuum pan sugar. 

As formerly stated, the exhibits of fruit and vegetables 
were a distinct advance on those of previous years. Prizes 
were won by Mr. J. Mulrain and Mr. J. Iraites. 

The exhibits comprising the industrial classes represented 
fancy work, tailors’ work, native wood work, and a fine exhibit 
by Mr. McConnel, Chairman of the Fine Cotton Spinners’ 
Association, showing cotton in all stages of manufacture 
from raw cotton to yarn. Another very striking illustrative 
exhibit was a collection of scientific and economic specimens 
from the laboratory of the Leeward Islands Depart- 
ment of Agriculture, and in the miscellaneous class very 

ereditable exhibits of cotton seed cake meal, oil and native 
cigars were to be seen. 

The prizes won at the show and the diplomas of merifé 
awarded by the Imperial Department of Agriculture were 
distributed by His Honour the Administrator, at a special 
meeting of the Agricultural and Commercial Society held om, 
Tuesday April 1, 1915. 
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Agricultural dews 

NOTES AND COMMENTS. 

Contents of Present Issue. 

The leading article in this number deals in 
a general way with some of the more recent lines of 

investigation on Heredity in relation to Agriculture, 

On page 131 will be found a nute describing views 
in America on the establishment of a Tropical 
University. 

The practical significanee of subsoil water in rela- 
tion to the cultivation of crops is discussed in an article 
on page 133. Certain points in this article are referred 
to under Students’ Corner. 

On page 134 a description is given of the recent 
Anglo-American controversy in connexion with the 
phagocytic theory of soil protozoa. 

Under the caption Insect Notes, on page 138, the 
subject of root horers and other grubs in West Indian 
soils is continued from the’ last number of this journal. 

A comprehensive account of the proceedings of 
the recent Tuberculosis Conference in Trinidad is 
presented on page 159, 

The Fungus Notes in this issue comprise Part IT 
of the description of work in the West Indies, on the 
parasitology of the red rot fungus of the sugar-cane. 

Effects of Manurial Salts on Germination. 

Some interesting series of experiments have been 
carried out by Rusche with temperate species of 
cultivated plants, to test the effect of such salts as the 
nitrates and chlorides of sodium and potassium upon 
the rate of germination, 
abstracted in the Journal of the Chemical Society for 
February 1915, and since the effects observed are 
likely to have their parallel in regard to tropical 
species, the following facts are noted as being interest- 
ing and suggestive. 

Potassium chloride was found to act not unfavour- 
ably on the germination of cereals, peas, rape and beet, 
but unfavourably in the case of clovers and other 
leguminous fodder plants. Sodium chloride was found 
to be more unfavourable than the potassium salt excep 
with barley, lupins, serradella and rape. Nitrates are 
generally more favourable than chlorides; ammonium 
nitrate, however, resembled the chloride in being dis- 
tinctly injurious, especially to clovers. Of all the salts 
employed, sodinm and potassium carbonates were found 
to be the most favourable’ As regards the length of 
roots, nitrates produced the shortest roots with cereals. 
The longest roots were obtained with sulphates and 
phosphates. In the case of peas, the longest roots 
were obtained when no manure was used. 

a tr 

Explosives in Agriculture. 

Since the beginning of the current year an unus- 
ually large number of agricultural journals have called 
attention to the importance of explosives in the 
cultivation of land. 
well-illustrated article in the Agricultural Gazette of 
New South Wales (January 1913) emphasizes the 
value of dynamite in the clearing of bush land. An 
account is given ofthe different kinds of explosives and 
the methods of firing, the latter being either by means 
of the safety fuse or by electricity. It is indicated 
that the advantages accruing from the felling of trees 
by dynamite lie, not only in the fact that the stump is 
removed, and but also in the fact that the small limbs 
are broken off by the concussion and fall. The Cuba 
Magazine for March 1915 calls attention to the value 
of explosives in the breaking up of hardpan in citrus 
enltivations in Florida, where tour-ounce charges of 
30 per cent. dynamite have been exploded under trees in 
bearing with eminently satisfactory results. From the 
purely physiological aspect of soil aeration, the Planter’s- 
Chronicle (February 8, 1915) strongly advises a careful 
employment of this form of subsoil cultivation; and 
lastly reference must be made to the advocacy of U’ropi-. 
cal Life, and to that of the Jndia Rubber World (April 
1, 1913) which devotes an editorial to the subject, indi- 
cating the value of dynamite for preparing holes for the 
actual planting of rubber trees, and its utility as a des- 
troyer of animal and vegetable parasites. In the West 
Indies, perhaps the greatest use of dynamite would lie in 
the removal of large boulders of volcanic rocks which 
at present on many estates so seriously interfere with 
the thorough cultivation of the soil. 

The results obtained are 

An interesting and extremely — 

ee 
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The French Antilles and the Panama Canal. 

In an article entitled Le Canal de Panama et nos 
Colonies, which appears in L’expansion Coloniale for 
March 1913, reference is made to certain projects for 
improving the harbours of Martinique and Guadeloupe, 
in view of the increase in the shipping trade between 
Europe and Central America, that will take place‘ in 
1915 on the completion of the Panama Canal. 

. It is asserted from the evidence obtained in 1912 
by the French Commission sent by the Government to 
investigate that country’s colonial ports of call, that 
there is no occasion for the creation of a coaling station 
or provision port because of the proximity of the islands 
to Panama, and because of the fact that the ports in 
question do not lie on the direct route. Nevertheless 
the Commission was of opinion that it would be 
desirable to improve the harbours in response to the 
needs of the Colonies themselves and their regular 
development. A project to deepen the anchorage at 
Pointe-A-Pitre to allow steamers to go alongside the 
wharf, is estimated to cost three and half million frances. 

Wild Silk Cocoons from Mozambique. 

The Jornal d’ Agricultura da Companhia de Mo- 
cambique, Vol. II, No. 2, contains a report on a sample 
of cocoons, the product of a species of Anaphe, sent for 
examination to the Imperial Institute. The sample 
was collected in the forests of Madanda and Mafuci and 
appeared to be similar to the Anaphe silk obtained in 
Southern Nigeria. 

In the examination, six of the nests were cut up 
and sorted into three grades; (1) the outer layers con- 
sisting of the paper-like covering and the loose-textured 
silk beneath it; (2) the parchment-like layer and (3) the 
cocoons. Fair samples of each grade were taken for 
examination and were submitted to the ‘boiling off’ 
process with (a) 3 per cent. sodium carbonate solution 
and (b) 3 per cent. soap solution. The results obtained 
were as follows: (1) loss in outer layers after treatment 
in (a) and (b) for one hour, 25 per cent. (expressed on 
the dry silk): (2) loss in parchment-like layer after two 
hours treatment, 18°5 per cent.: (5) loss in cocoons after 

$-hour treatment, 29'4 per cent. ‘lhese losses on boil- 
ing off were rather high compared with those obtained 
with samples of Anaphe silk from Southern Nigeria 
and Uganda. 

It is stated further that the cocoons are too loose 
in texture to allow the silk te be wound off or reeled, as 
is done in the case of the mulberry silks. It is possible, 
however, by carding and combing to convert the whole 
of the silk, both from the external layers and the 
cocoons, into ‘spun’ silk, which could be used for 
manufacturing purposes if obtainable in large quan- 
tities and at a sufficiently low price, Crude nests of 
Anaphe from Uganda, of somewhat superior quality, 
have heen stated to be worth 4)d. per th. in the 
United Kingdom. 

The Periodicity of Tropical Plants. 

The above subject has recently received attentiom 
by Klebs, whose investigations have been made to 
ascertain (1) whether the growth of tropical plants is 
on the whole periodic and (2) whether the periodicity 
so far as observed in the Tropics is a constant character 
or is capable of being modified by varying the condi-- 
tions. The work is described in the Laperiment Station 
Record for January 1915 from which the present note 
has been abstracted. Leaf fall was the chief character 
investigated, and in number of tropical species 1t was- 
found to occur non-periodically, but some plants 
become periodic in this respect after they are old- 
Other plants were found to cast their leaves, apparently 
in response to changes in environment, at a time whem 
normally they would not do so; still other species. 
according to variations of nourishment, cast their leaves 
all at once or only gradually through a long period. 

In Java and Ceylon similar observations by Volkens 
led to the conclusion that no general connexion can be 
regarded as established there between leaf fall and 
climate. 

ee 

Effect of Drainage on Rice Soils. 

Interesting results are recorded in the Agricul— 
tural Journal of India for January 1915, the outcome 
of a series of pot cultures of rice plants of the same 
age and variety made with the object of ascertaining” 
some of the soil conditions under which a disease of rice 
called Ufra, is likely to occur. In the different series. 
half the pots had the tubulure at the base plugged to 
prevent drainage: in the remaining half this was left. 
open. ‘The most interesting results were obtained by 
the addition to the pots of oil cake (at the rate of 

60 tb. N per acre). After thirty-two days’ growth, all the 
plants (drained and undrained) so manured had turned. 
brown and appeared withered and moribund. The 
effect appeared to be due toa direct toxic action of 
the products of decomposition of the cake; laboratory 
experiments at the same time showed that no nitrifica- 
tion was going on in the saturated undrained soil, but 
that certain anaerobes were producing foul-smelling 
decomposition products such as indol, and gases 
including nitrogen, marsh gas and carbon dioxide. In: 
the drained soil the toxic products were quickly carried) 
away which resulted in the rapid recovery and eventual 
good growth of the plants. Those in the undrained 
soils never properly recovered. The addition of oil- 
cake was found to produce greatly increased tillering- 

In the undrained pots, the root development below 

soil level left the original long stem of the transplanted. 
seedling with a bunch of roots at its lower extremity= 
in the drained pots, however, the lower part of the stem 
rotted away, leaving only the upper haif with a much 
more fully developed bunch of roots. In other words. the: 
deeper root system was found to occur in the undrained! 
soil which is contrary to what would be expected. This: 
curious phenomenon is explained by the fact that, in all 
probability, the plants in the undrained soils were 
almost entirely dependent upon anaerobic food, which, of 
course, would be most abundant at the bottom of the pots 
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INSECT NOTES 
ROOT BORERS AND OTHER GRUBS 

IN WEST INDIAN SOILS. 

Tn the last issue of the Agricultural News it was stated 
that the continuation of the above notes in the present 
mumber would concern the family of beetles commonly known 
as hard backs, The subject is now continued as follows:— 

SCARABAEIDAE. 

The insects which are groujed together in this large 
family are numerons and widely distributed. They are 
divided, according to the habit of feeding, intu two groups: 
the leaf chafers, Melolonthidae; and the scavengers, Dynas- 
‘tidae. At the present time only the leaf chafers would be 
-taken into consideration but for the fact that certain of the 
scavengers have at times functioned as pests of more or less 
severity. This raises the question as to how far the feeding 
habits of so-called scavenger beetles are constant, and 
~whether these insects may not all be able to subsist on 
diving plant tissue when by reason of their unusual numbers, 
or a lack of the preferred food, they are driven to it. 

MELOLONTHIDAE. 

The brown hard back in Barbados (Phytalus smuthi). 
References: Agricultural News, IX, p. 186, (Cycloceph- 
ala); Report on Phytalus smithi, Arrow, in Mauritius, by 
D. d’Emmerez de Charmoy, Mauritius, 1912; Annual Reports 
of the Local Department of Agriculture, Barbados. 

This insect is known to occur in Barbados and Mauritius. 
Of all the insects under consideration in the present 

series of articles none has gained such world-wide notoriety 
as Phytalus smithi. The enormous increase of this insect 
within four years from the time it was first known to exist 
in Mauritius, to such an extent that it seemed to threaten 
the extinction of the sugar, industry of that island, amply 
illustrates the danger attending the transportation of an 
insect of this kind from its native environment into 
a locality where its natural enemies do not exist. No other 
insect of this series has formed the subject of such complete 
scientific investigation as Phytalus smithi, the results of 

which are recorded in the report by de (-harmoy, referred 
to above. 

Phytalus smithi exists in Barbados, being found in the 
soil of cane fields, gardens, and of plant tubs. The adult 
insect is slightly longer and narrower than the ordinary 
hard back, and the legs are more slender. 

In 1906 specimens of the adult beetle were forwarded 
to the Imperial Department of Agriculture with the infor- 
mation that they had been found among the leaves of sugar- 
cane plants on which they had apparently been feeding. 

In May 1910, the beetle occurred in considerable 
mumbers in two localities near Bridgetown, Barbados, where 
from 500 to 600 were captured during one night on reses 
and other garden plants. (See Agricultural News, Vol. IX, 
p. 186, where this insect is referred to as Cyclocephala sp.) 
At this time the larvae of the beetle were not known, being 
confused with those of the common hard back (Ligyrus 
zumulosus), which will be described later. 

In Watson’s paper on the root borer of the sugar-cane 
(see reference under root borer above), and in one by H. A. 
Ballou, entitled Review of Insect Pests Infesting the Sugar- 
cane (West Indian Bulletin, Vol. VI, p. 37), grubs of the 
hard back (Z. twmulosus) are mentioned, in both of which 
the reference probably failed to distinguish between that 
species and Phiytalus smithi. 

At the present time the brown hard back is known to 
occur in some numbers in the same sugar-cane fields where 
Diaprepes ablreviatus (loc. cit.) is a serious pest. Phytalus, 
however, is not considered to cause any appreciable injury in 
these fields. This condition is due largely, perhaps entirely, 
to the fact that the grubs of Phytalus are extensively para- 
sitized, and by that means effectually held in check. The 
parasitic insect is a small black wasp, Z%phia parallela, 
Smith, of the hymenopterous family Scoliidae. 

It is probable that very little would be kaown of this 
brown hard back and its parasite in Barbados even at the 
present time, but for the fact that the grubs of this insect 
occur in the same fields with the root borer. The root borer 
has been the subject of regular investigation extending over 
a considerable period, and during this study observations 
on Phytalus have been made incidentally. 

The extreme abundance of Phytalus in Mauritius may 
be indicated by merely stating the numbers of the beetles 
that were captured by hand collection and destroyed. The 
total catch for the season, August 1911 to April 1912 inelu- 
sive, was over 26 millions, whilst the largest catch for any one 
day (or night) was nearly 3 millions. The weight of these 26 
millions of beetles is stated to have been about 20 long tons. 

The method adopted for control, which gives promise of 
greatest efficiency, is that of collecting by hand. The canes 
in the case of badly infested fields are removed and the 
ground is cleared of trash, At the time when the adults are 
emerging, small leafy branches of trees are stuck into the 
soil, and on these the newly emerged beetles congregate. 
‘fhe collections are made at night by labourers, who carry 
small lights and collect the insects in suitable vessels. 

Phytalus smithi is a root trimmer rather than a root 
borer. The larvae feed on small roots and are often to be 
found in greatest numbers in the middle of the banks, rather 
than in the cane holes. 

At the present time Phytalus smithi appears to be known 
only in Barbados and Mauritius. Growing sugar-cane plants 
in soil have been imported into Mauritius from Barbados, 
and it may be that this insect pest was introduced in the soil 
with the canes. Since there is sufticient likelihood of this 
happening, canes ought not to be transported in this manner 
from one country to another. 

The small brown hard back in St Kitts (Zachnosterna 
patruelis). Reference: Agricultural News, XI, p. 298. 

This insect is known to occur in St. Kitts and Dominica, 
It was found in St. Kitts by the Entomologist on the Staff 
of the Imperial Department of Agriculture during a visit to 
that island, in 1912, Although it occurred in great numbers 
in the soil of the cane fields in one locality, and in smaller 
numbers in others, and perhaps to a limited extent in all the 
cane-growing sections of the island, none of the planters 
seemed to recognize it when specimens were shown to them, 
or even to know of its previous existence. As an explanation 
of this condition it may be stated that probably the adults 
are not at all attracted to light, and that the larvae when 
seen in the soil are mistaken for small larvae of the ordinary 
hard back, Ligyrus tumulosus, as was the case for many years 
in Barbados with Phytalus smithi and its larva. The adult 
of Lachnosterna patruelis has, so far, only been found in 

the soil in cane fields and other cultivated lands, and if 
observed in such situations might also be considered by 
planters as very small, immature specimens of the common 
hard back. 

The larvae of ZL, patruelis are probably root trimmers in 
their feeding, i.e. they feed on small fibrous roots of sugar- 
cane and other plants growing in the soil inhabited by them, 
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The adults probably emerge from the ground at night and 
feed on the leaves of these or other plants. This would be 
likely to take place during the mating season, the nocturnal 
‘visits to the leaves of plants providing opportunity for feed- 
ing and the union of the sexes, as is the case with Phytalus 
and other insects of this group. The adult beetle is brown 
in colour, and in size is considerably smaller than the ordinary 
thard back. - 

The amount of injury caused by this insect to sugar- 
canes in St. Kitts is not kiown. No definite observations 
on this point have been made. 

One or more parasites of Z. patruelis exist in St. Kitts. 
During the visit mentioned above, ‘the Entomologist 
found one larva of this species to which was attached 
the grub of a hymenopterous insect, probably one of the 
Scoliidae, but this was not successfully brought to maturity. 
In the sugar cane fields where the observations on L. patruelzs 
were chiefly made, there were observed two or perhaps three 
species of this group of wasps, one or more of which may be 
parasites of these beetle grubs. One of these Scoliid wasps 
(Viphia parellela) has been mentioned above as a parasite of 
Phytalus smithi, in Barbados, and another, H//s atrata, 
a parasite of Praepodes vittatus, in Jamaica. 

In the next issue of the Agricultural News the contin- 
uation of the present article will concern the different species 
of hard backs in Antigua, Porto Rico and St. Vincent together 
with the different species of beetles belonging to the group 
Dynastides, which includes the common hard back (Ligyrus 
twnulosus) and many other scavengers which may possibly, 
under certain conditions, become parasitic. 

THE TUBERCULOSIS CONFERENCE 

IN TRINIDAD. 

This Conference was the outcome of a laudable idea on 
the part of the medical staff connected with the Trinidad 
Association for the Prevention and Treatment of Tuberculosis, 
to ascertain and collate those facts having a bearing on the 
disease as it exists in the various British and Foreign Colonies 
and countries comprising the West Indies, and the adjacent 
mainland. 

The Hon. Dr. H. L Clare, B.A., M.D., Surgeon-General 
of Trinidad, and Dr. G. H. Masson, M.D., the Hon. Secre- 
tary of the Association were mainly responsible for its incep- 
tion, and much credit is due to them for their unsparing 
efforts in this direction. 

His Excellency Sir George Le Hunte, GC M.G., Governor 
of Trinidad, interested himself in the movement, and with 
the sanction of the Secretary of State, conferred upon the 
proceedings the dignity of official business. The various 
Governments were approached and delegates were invited to 
attend in Trinidad from March 25 to 31, 1913; represen- 
tatives were sent from Colombia, Martinique, Porto Rico, 
Surinam, from England and from the following British Colo- 
nies: Barbados, British Guiana, Jamaica, Leeward Islands, 
Trinidad, Windward Islands, and from the Imperial Depart- 
ment of Agriculture. 

The inaugural meeting of the Conference was held on 
Tuesday March 25, in the Council Chamber, Port.of-Spain, 
when the Delegates were presented to His Excellency and 
to Lady Le Hunte. The ordinary meetings were held in the 
Victoria Institute daily, under the presidency of Hon. Dr. H. L. 
Clare, M.D.; the final meeting, at which resolutions were 
passed, took place in the Council Chamber. 

The deliberations were, on the whole, productive of much 
that was useful, the delegates agreeing in the main on most 
of the points raised, noticeable among which were the facts 

that tuberculosis is more rapid in its destructive progress: 
in the West Indies than in temperate climates, and that 
surgical tuberculosis, in fact, any form other than pulmonary 
tuberculosis—popularly known as consumption—is compara— 
tively rare. 

The passing of resolutions was the last stage of the 
proceedings In all, five were submitted for the considera-- 
tion of the delegates and were unanimously agreed to: 
they will therefore go out with the strong support of the: 
Conference. ; 

Dr. Cecil Wall (Great Britain) proposed, and Major 
Dr. Noe (Martinique) seconded a resolution pointing to the 
desirability of the administrative control of tuberculosis 
including (1) notification, (2) housing reform, (3) the 
establishment of tuberculosis dispensaries and other machin- 
ery for the detection, prevention and treatment of the 
disease Hon. Dr. Godfrey (British Guiana) moved, and 
Hon. Dr. J. Hutson (Barbados) seconded ‘That tuberculosis. 
associations be started in West Indian Colonies where they 
do not now exist.’ Hon. Dr. M. P. Duke (Leeward Islands} 

moved, and Dr. Tucker (Bermuda) seconded a resolution 
expressing the desirability of teaching sanitation and hygiene 
in the schools. Dr. Ross (Jamaica), seconded by Hon. 
Dr. E. F. Hatton (Windward Islands), moved a resolution to 
the effect that the endeavour to combat disease would be 
aided by the adoption of eflicient registration of births, 
deaths and marriages. ; : 

During the deliberations of the Conference the ques- 
tion of bovine tuberculosis had raised some  consider— 
able discussion. There was an almost complete absence- 
of statistics regarding the incidence of tuberculosis. 
amongst cattle, and the concensus of opinion appeared. 
to be that it was so small as to be almost negligible: 
as a contributory cause of the disease in the human subject- 
It was however pointed out that at least in some parts of the 
West Indies the disease exists toa somewhat large extent, and. 
a paper was read by Mr. P. T. Saunders, M.R.C.V.S., the 
delegate from the Imperial Department of Agriculture, which. 
elicited the following remark trom the President: ‘I think 
it is definitely established that bovine tuberculosis exists iu 
the West Indies, and it is quite clear that we must endearour 
as far as possible t> advise and recommend that measures 
should be taken to prevent the extension of the disease and 
the possible infection of human subjects.’ 

It was not surprising, therefore, to find included 
among the resolutions, the following one moved, by Dr. A. 
McDonald (Kingston City Council, Jamaica): ‘That it be- 
a recommendation of this Conference that measures be 
taken in the colonies and countries represented here, to stamp- 
out bovine tuberculosis and to prevent its importation.’ This 
was seconded by the Veterinary Officer of this Department. 

It was announced at this meeting that the next 
conference would be held in British Guiana in 1915. 

During the course of the conference the delegates. 
addressed gatherings in the various schools, a mass meet-- 
ing of some 3,000 East Indians at San Fernando, and the 
audience present at the annual meeting of the Trinidad 
Association for the Prevention and Treatment of Tuberculosis.. 

On Thursday March 27, a Tuberculosis Exhibition was. 
opened by His Excellency Sir George Le Hunte, who was. 
accompanied by Lady Le Hunte, when all the delegates 
were present. 

Through the kindness of various local organizations and 
individuals, the delegates were able to partake in many excur- 
sions and functions of a social character, all of which were- 
rendered doubly enjoyable through the consideration and 
attention of the Committee. 
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GLEANINGS. 

It is probable that in Antigua there will be a fairly large 
‘increase in the acreage under cotton during the coming season. 
It is stated that at present there is little or no flower-bud 
amaggot of cotton in the island. 

In St. Kitts the weather during March has been showery, 
-with very bigh winds. In the Northern District the canes are 
-still very green owing to the late rains, and the returns from 
this locality are somewhat disappointing. Grinding com- 
umenced at the central factory on March 10, 

Information is presented in the Grenada Government 
Gazette for April 1, 1913, to the effect that the Governor 
proposes to invite the Council to appoint a special committee 
wespecting the establishment of a Land Bank in Grenada, 
suited to the conditions obtaining in that Colony. 

The distribution of plants from the Botanic Station, Domi- 
mica, during March last, was as follows: limes 1,868; budded 
eitrus 77; Para rubber 70; miscellaneous 8; making a total of 
2,023. The total plant distribution for the twelve months 
ended March 31, 1913, was 75,146. The distribution for the 

same period in 1911-12 was 76,363. 

An announcement is made in the Leeward Islands 
Government Gazette, for March 27, 1913, that an Ordinance 

has been made by the Governor-in-Council to prohibit the 
cutting without permit of wattle, sedge and broom straw 
in the island of Barbuda. ‘The penalty for breaking the 

Ordinance is not exceeding £25. 

Information received from the Agricultural Instructor, 
Nevis, indicates that the cane crop throughout the island has 
made very rapid progress during the past three months, 
especially in the case of the young canes. The old crop is 
now being reaped and the returns, although not very good, are 
much better than was anticipated. There has been a small 
increase in the acreage put in canes for the next crop. 

A note in Nature for March 20, 1913, contains the 
information that a new eye-piece micrometer has been 
invented which will probably replace all others. The 
fundamental idea is that the svale used is such that microns 
can at once be read off without greatly changing the tube- 
lengths or considering the micrometer value of the objective 
employed, therefore dispensing with the arithmetic for which 
this is a necessary datum, 

It is stated in a récent issue of the St. Croix Avis that 
at an extraordinary meeting of the Agricultural Society, 
Dr. Longfield Smith gave an address to the planters in 
which he suggested some labour-saving changes in their 
present system of cane cultivation. The speaker also referred 
to hybridization experiments with Sea Island and- other 
species of cotton in St. Croix and elsewhere, and pointed 
out the economic benefits that are likely to accrue from the 
results obtained. 

The agricultural notes in the Demerara Argosy for March 
29, 1913, provides the information that the majority of estates 
will start sugar-making next month, but that only a limited 
area of canes are due for reaping. As regards the rice crop, 
the paddy is now ready for harvesting but the yield will be 
below the usual average. ‘he rice market is dull and prices 
unremunerative to the millers who hold a considerable stock 
of paddy. ecent weather in Demerara has been marked by 
heavy showers—a welcome change after the more or less severe 
dry weather of the last eight weeks. 

An interesting catalogue has recently been received 
from Messrs. Mansfield & Sons, Ltd. of Birkenhead, 
which describes an oil gas apparatus that may probably be 
found of use for providing a suitable gas-supply for laboratories 
which are out of the reach of an ordinary town gas-supply. 
It is stated that great satisfaction has resulted from the 
use of the following oils from which the gas is prepared by 
destructive distillation: creosote oil, palm oil, castor oil, 

coco-nut oi], Rangoon oil, fish oil, tallow and unrefined fat. 
The gas is stored in a gasometer similar to, but on a smaller 
scale than, that employed in urban gas works. 

In the Antigua Sun a report from the Government Labora- 
tory for the Leeward Islands intimates that a year of marked 
dryness in that island is recorded for 1912. The average 

rainfall has been the lowest since 1875, with the exception of 
1905. The low precipitation experienced from the beginning 
of the year until September. combined to render the outlook 
exceedingly unfavourable, though fairly well distributed rain 
during the latter part of the year served to supply the needs 
of the population for water and also to improve the crops 
considerably. The average rainfall for thirty-nine years, 
1874 to 1912, was 4447 inches, so that the precipitation for 
1912 is 12°24 inches below the average. 

Notice of Judgement No. 150 issued from the office of 
the Secretary, United States Department of Agriculture, 
concerns the case of the marketing of citrus fruit badly dam- 
aged by frost. Citrus fruit is injured in flavour by freezing 

and so becomes dry and unfit for food. The damage is 

evidenced at first by a more or less bitter flavour, followed 
by a marked decrease in sugar, and especially in acid content, 
For the guidance of those concerned in the shipping of citrus 
fruit, it is announced that, pending further investigation, all 
citrus fruit will be deemed adulterated within the meaning 
of the Food and Drugs Act, if the contents of any packets 
are found to contain 15 per cent. or more of citrus fruit 
which, on a transverse section being made, the centre shows 

a marked drying in 20 per cent. or more of the exposed pulp, 
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STUDENTS’ CORNER, 
MAY. 

First Prrtiop, 

Seasonal Notes. 

During this period much attention will have to be devoted 
to cultural operations in lime orchards. Pruning and the 
cutting out of dead wood must be done carefully 
and the cut surfaces dealt with to prevent decay. Weed- 
ing is sometimes done by means of the hoe and some- 
times with the cutlass. Under what conditions is one 
method likely to prove more beneficial than the other? The 
forking of lime orchards, under certain conditions, is found to 
prove beneficial, but this work must only be carried out under 
close supervision. As was pointed out in the last series of 
these notes, attention should be given to the Jime nursery in 
‘order to procure good healthy seedlings for planting out 
when the time arrives for doing so. 

Most of the above remarks apply equally well to cacao 
orchards. Canker of the stem can be well detected in the 
showery weather of May and proper treatment should be 
applied immediately. In planting out young cacao, care 
should be taken to select plants which have been grown 
from seeds produced by trees of known resistance to disease. 

The importance of good drainage has a direct bearing 
upon the above remarks, and constitutes an essential point 
in the editorial in the last issue of this journal, on The 
Improvement of West Indian Pastures. The subject of 
drainage is also dealt with in the article on Subsoil Water 
published in this issue of the Agricultural News. Figure 3 
has been reproduced to illustrate the nature of the under- 
ground water-supply in limestone soils in the West Indies, 
and this diagram should be studied carefully in conjunction 
with the article on subsoil water referred to above. 
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Fic. 3. DiaGram ILLUSTRATING THE 
DIsTRIBUTION OF WATER 

IN THE Sot. 

In proceeding to drain a field, one of the first things to 
decide upon is the course of the main drain. This should 
run frem the highest to the lowest point on moderately level 
land. In other words, the outlet should theoretically be at 
the lowest point in the field or area of orchard under treat- 
ment except, of course, in the case of hilly districts where 

main drainage along the line of greatest fall may result 
in disastrous erosion. Although the outlet can some- 
times be decided upon by” inspection, the best results 
are obtained by a system of levelling. A simple case is 
as follows: The piece of land to be drained is divided 
up into a number of imaginary squares, in chess board 
fashion, and the level at each intersection is carefully taken. 
The line which runs from the highest point to the lowest 
marks the course of the main drain, and in a simple case 
the gradation will be even from top to bottom. leference 
must be made to text-books for details, but even without 
knowledge of surveying, considerable value will attend close 
observation of variations in levels, both as regards fields on 
one and the same estate and on different estates, and etforts 
should be made to correlate these results with any differences 
in the crops situated in the locations under examination. 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

(1) What is capillarity and wherein lies its importance 
in agriculture? 

(2) Show by means of sketches the difference in the 
appearance of the internal arrangement of the tissues in 
a monocotyledon as compared with that in a dicotyledon. 
Why is it impossible to graft plants of the former class! 

INTERMEDIATE QUESTIONS, 

(1) What manures have proved of greatest use in lime 
cultivation! State the quantities applied per acre, and the 
best time for the applications. Mention on what authority 
you base your statements. 

(2) How would you proceed to find out the cost of 
a pound of nitrogen and of potash (in an ‘available’ form)? 

FINAL QUESTIONS. 

(1) Write an essay (of about 500 words) on the 
conditions governing labour contracts in the Colony in which 
you live. Along what lines do you consider improvement 
possible? 

(2) Relate any observations you have made on the 
suitability of certain varieties of sugar-cane for the different 
localities in any one isiand. Describe the system of experi- 
ments that are conducted for the purpose of ascertaining 
information on this question. 

The Verdict of the Animal.—In a paper which 
has been published in Science Progress for January 1913, 
concerning a discussion on animal nutrition at the last meet- 
ing of the British Association at Dundee, it is observed that 
an opportunity was afforded for physiologists, agricultural 
chemists and practical feeders to indicate their own particular 
point of view on the subject for the consideration of the 
others. The discussion proved to bea remarkable success, 
the result being the conclusion that entire reliance could not 
be placed upon chemical analysis as an indication of the 
nutritive value of any particular food stuff. Only experi- 
ments with animals were believed to be final. An inter- 
esting investigation was referred to which consisted in 
a comparison of the feeding values of Egyptian cotton seed 
cake with Bombay cotton seed cake. Although the Egyptian 
cake had the higher value from the chemical point of view, an 
extensive feeding experiment, sufficient to outrange the limits 
of experimental error, showed that the cake of inferior com- 
position produced the better results, 
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FUNGUS NOTES. 

RED ROT FONGUS AND THE SUGAR- 

CANE IN THE WEST INDIBS. 

Pagm 1, 

The objects of the following investigation into the para- 
sitology of the red rot fungus (Colletotrichum falcatum) were 
explained in the last issue of the Agricultural News, and 
a brief historical account of previous work on the same 
subject was presented there. The position in regard to past 
results was summarized, and it was endeavoured to show 
the complexity of the position and the somewhat contra- 
dictory nature of the results that had been obtained. 

It is now intended to proceed with a description of the 
inoculation work of South and Dunlop, in St. Kitts and 
Barbados, with a view to.showing the extent to which 
their results agree with those obtained already by other 
investigators. 

The preliminary experiments were carried out in 
St. Kitts, and it will be convenient, therefore, to deal with 
these first. 

EXPERIMENTS IN ST. KITTS. 

The inoculations were made on fifty stools of White 
Transparent cane, seven months old, growing strongly under 
ordinary estate conditions. (Series Ato D.) Sixty healthy 
cuttings of the same variety were employed in Series E. The 
plan and methods adopted in the experiments were as 
tollows:— 

(1) ©. faleatuwn (red rot fungus). 
_Series A. ‘Ten nodes and ten internodes inoculated by 

needle pricks. Twenty controls similarly treated without 
the fungus. Wounds protected with sterile budding tape. 

Series B. Pin pricks made in ten nodes, without any 
fungus, and protected with sterile budding tape. Controls, no 
budding tape 

Series C. Twenty inoculations on leaf scars with spores 
suspended in drops of water. Twenty controls. 

Series D. ‘I'wenty inoculations by means of spores 
suspended in water sprayed in between the leaf sheaths and 
stem. Twenty controls. 

Each inoculation was made on a separate shoot. 
Series E Thirty cuttings inoculated as in Series A. 

Thirty controls. 
(2) Melanconiun sacchari (rind fungus). 
Since this fungus is still regarded by some as the cause 

of a specific rind disease, it was thought advisable to repeat 
the above series with this organism as well. 

In connexion with the methods and conditions of inocu- 
lation, the following details may be noted. Before communi- 
cating the fungus the surface of the cane was washed with 
strong corrosive sublimate sclution for one minute, then with 
sterilized water and finally with alcohol. When the surface 
had dried, the fungus was deposited or introduced, as the 
case might be, with a sterile platinum loop or with a needle. 
The budding tape was flamed in the field before each appli- 
cation. 

The inoculating material consisted of pure cultures of 
C. faleatum and I, sacchari on sweet potato and sugar-cane 
slabs respectively, prepared in the mycological laboratory of 
the Imperial Department of Agriculture at Barbados. The 
cultures were in a state of fructification and about a month 
old. The germination capacity of the spores was tested in 
hanging drops, and found to be satisfactory. In Series B, 
a second inoculation was made in each case on the day 

following the first inoculation in order to maintain moist 
conditions and abundance of spores. The different series of 
inoculations were made within afew Gays of each other under 
similar climatic conditions. The weather at the time of 
inoculation was rather dry, but heavy rains were received 
during the course.of the experiments. 

RESULTS. 

In order to trace the development of the disease, two 
inoculated and two control shoots of each series were cut and 
examined every fortnight. The experiments therefore lasted 
about three months, It may be at once stated generally, 
that in these experiments there was no further development 
of the fungus after about the first month. The extent of the 
infection during this period will be gathered from the follow- 
ing observations. 

Series A (C. falcatum). Fifteen inoculated canes exhib- 
ited the typical red and yellowish discoloration about 2em, 
each side of the wound, two canes (after one month) 
had the entire internode discoloured red, with the charac- 
teristic white centre. The nodes were not penetrated. 
In general, the internodal infections took best. C. fal- 
catum was isolated from the two latter canes, but not 
from the former fifteen. The remaining three inoculations 
gave no results. Of the controls, twelve were not discol- 
oured, except immediately along the course of the needle 
wound. This was attributed in most cases to mechanical 
injury and oxidation. Four of the controls were dis- 
coloured as much as the inoculated canes but two 
of these contained moth borer in the node under experi- 
ment. No fungus could be isolated from these canes. 
Amongst the canes that were reaped during the latter half 
of the experiments were several in which the tapes had come 
off. Immediately this was observed, Series B was instituted 
to check the diagnostic value of the red discoloration. All 
the uncovered wounds in this series showed after three weeks 
nearly as much discoloration as the inoculated canes. There 
was no discoloration in the controls in Series B. No fungus 
could be isolated from the uncovered wounds, and therefore, 
the reddening was put down to oxidation and possibly to 
yeasts and bacteria. In several of the inoculated canes 
which might presumably be regarded as having been 
infected, hyphae were seen to occur in the larger vessels, 
and a comparison of sections of these specimens with sections 
of a cane bearing fructifications of C. falcatum made 
it fairly evident that this fungus had at least been partly 
the cause of the diseased condition in the inoculated canes 
from which no fungus could be isolated. 

The conclusions to be drawn from the above results are 
as follows:— 

(1) In most cases in Series A the fungus died early— 
probably within the first two weeks after inoculation. In the 
more susceptible canes, the fungus developed quickly through- 
out the entire internode k-ut did not penetrate the joints 

(2) Not much reliance can be placed upon the symptom 
of red discoloration for purposes of diagnosis, and, further, 
red discoloration of the tissue tunnelled by moth borer does 
not necessarily signify the presence of C. fa/catum. 

(3) Under the conditions of the above experiments 
C. faleatum did not show itself to be an active wound 
parasite. One cause may have been the resistance offered by 
the cane; or possibly the fungus may have become weakened 
through cultivation. It is not improbable that the conditions 
of moisture and particularly of air-supply were unfavourable 
for the germination of the spores and mycelial growth. 

Turning now to the other series of inoculations, it was 
found that in the case of Series C and 1), the fungus was in 
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every instance unable to infect the cane. This result 
supports the general opinion that C’. fuleatwm is a wound 
parasite. 

In the case of the inoculated cuttings, however, the 
results were more complicated. At the end of eighty-three 
days all the inoculated cuttings had become reddened in every 
node, whereas only fourteen or about half of the controls had 
become similarly discoloured in every node; and even when 
this had taken place it was not as general nor as intensive as 
in the inoculated cuttings. In the controls a white healthy 
strand of tissue was generally to be seen extending along the 
side of the cutting from which the shoots arose. This was 
not noticed in the inoculated cuttings. Of the inoculated 
plants eight growiny points were found to be diseased at the 
end of eighty-three days; a similar condition was observed 
in two controls. The tissue appeared red and decomposed, 
in some cases black and completely disorganized. Red 
strands connected this area with the diseased tissue of 
the cuttings In the case of the shoot of onn inoculated 
cutting, C’. fal/catum was found to be present, but it was not 
possible to isolate the fungus in every instance; it was isolated 
however from the tissue of two inoculated cuttings, but was 
apparently absent from the controls to these. 

As regards the field characters of the plants, it was 
found that the controls weighed heavier, had more shoots, and 
presented generally a more healthy appearance than the 
inoculated plants. 

Although the above results may be somewhat incon- 
clusive as regards the question of the communication of 
C faleatum from the cutting to the developing shoot, it 
would seem clear that occasionally this may occur, and that 
at any rate inoculation tends to check the growth of the 
young shoots. 

Lastly, in connexion with the repetition of the entire 
experiments with .J/. sacchari, it was found that only six of 
the inoculated canes in Series A showed any discoloration, and 
this was generally 1ather blackish than red and only slight 
in extent. Six of the controls exhibited a similar appearance. 
No fungus could be isolated. 

In Series C, D and E no infections were observed, show- 
ing fairly conclusively that J/. sacchari, under the conditions 
of these experiments, is not a parasite. 

Whilst it was believed that the results of the experi- 
ments so far described shed a little more light upon the 
relations existing between C. fal/catum and the sugar-cane in 
the West Indies, yet it was felt that further investigation in 
connexion with infected cuttings was desirable in view of the 
inconclusive results and the economic importance of the matter. 
Accordingly, arrangements were made to carry out, in Barba- 
dos, more comprehensive experiments with cuttings from four 
different varieties of sugar-cane, namely, B.147, B.376, 
Bourbon and White Transparent. In the next issue of the 
Agricultural News an account will be given of the results 
obtained in these experiments, and a final summary will be 
presented of the position in regard to the parasitology of 
C. falcatum as it stands at present. 

Itis stated in The Sourd of Trade Journal for January 9, 
1913, that the baobab tree (Adansonia digitata) grows in 
immense clusters or small forests near the sea at Dakar. 
The fibrous part of this tree makes a paper of superior 
quality and durability suitable for banknotes, and it is also 
added to other pulps in small quantities to impart a gloss 
and finish to the paper. As a result the fibre is much sought 
after in the United Kingdom and still more so in Germany. 
The tree occurs in the West Indies. 
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DRUGS AND SPICES ON THE LONDON 

MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 
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Little or no change can be reported on the condition of 
trade in Mincing Lane since our last report, either generally, 
or in the matter of any individual product, due in the former 
instance, to the continuance of hostilities in the near East, 
and the consequent unsettlement of the European Powers, 
and in tke second place to the occurrence of the Easter 
holidays, when buyers are always scarce, and the offerings of 
goods limited. The dealings in spices have been markedly 
inactive. 

GINGER. 

At the first auction on the 5th, 269 bags of Cochin, fair 
to good washed rough were offered, and all bought in at 33s., 
to 35s. per cwt. A week later the offerings amounted to 
320 bags of washed Cochin which were bought in at 33s. 
to 35s. for fair part slightly mouldy, ana 32s. for wormy. 

NUTMEGS AND MACE, 

No offerings of nutmegs were made at the first spice 
auction, but on the 12th of the month 185 packages of 
West Indian were brought forward and 140 sold, 66’s 
fetching 6d. per 1b.; 72’s to 80's, 6d. to 64d.; 81’s to 88’s 
5id. to 644.; 99's to 108’s 54d to 6d. and 124’s to 136’s, 
51d. to 54d. There was a steady demand for mace at the 
first auction on the 5th of the month, 10 packages of West 
Indian were disposed of, 2s, 5d. being paid for good, 2s. 3d. 
for fair, and ls. 1lld. for broken. Ten cases of fair flat 
Java were bought in at 2s. 7d. per Ib. A week later, namely 
on the 12th, West Indian mace was represented by 12 
packages which were disposed of at 2s. 3d. for fair pale and 
reddish, and 2s. to 2s. 1d. for dark red. 

SARSAPARILLA. 

At the first drug auction on March 6 there was 
a steady demand for grey Jamaica and Lima Jamaica, the 
former fetching about 2d, advance on previous rates, and 
realizing 2s 7d. per Ib. for 2 bales of slightly rough and 
2s. 5d. per tb. for 6 bales of fair fibrous, 8 bales being 
all that were offered. Sixteen bales of Lima Jamaica 
were brought forward and all sold at an advance of 
from 4d. to 5d., fetching 2s 2d. to 2s. 3d. per bb.; 
22 bales of native Jamaica were offered but 5 only found 
buyers, good red fetching 10d and mixed greyish 9d. per hb, 
A fortnight later, namely on the 18th, the offerings consisted 
only of 5 bales of grey Jamaica and | of Lima Jamaica. 
All were sold, the former at 2s. 5d. per tb. and the latter at 
2s. It was stated at the end of the month that some 20 
bales of grey and native Jamaica had arrived and would 
appear at the first drug auction in April. 

LIME OIL AND LIME JUICE, 

It was announced in the early part of the month that 41 
packages of lime oil had arrived from Dominica; a portion of 
which was sold at the end of the month at 11s. 6d. per hb. 
for hand pressed. There has been a fair demand for lime 
juice, at the first auction on the 5th, 22 packages were 
offered two of fair raw Jamaica fetching ls. 7d. per Ib. and 7 
of ordinary brown pulpy for which 1s, 5d. per tb. was paid, 
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London.—TxHr West 

New York,—Messrs. 

Trinidad,—Messrs. Gorpon, 

MARKET REPORTS. 

Inpia ComMiITTrEE CIRCULAR, 

April 8, 1913; Messrs E. A. de Ross & Co., March 

28, 1913. 

ArrowrooT—s3lid. to dd. 
Batata—Sheet, 3/1; block, 2/1 per tb. 
Berswax—8£7 15s. to £7 17s. 6d. 
Cacao—Trinidad, 71/- to 81/- per cwt.; Grenada, 63/- 

to 68/-; Jamaica, 62/- to 70/-. 
OorrrE—Jamaica, 63/- to 75/-, 
Oorra—West Indian, £51 per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 19d. to 20d. 
Frcit—No quotations. 
Fustic—No quotations. 
Gincer—Quiet. 42/- to 62/-. 
Isrncrass—No quotations. 
Honzey—No quotations. 
Lime Juice—Raw, 1/6 to 1/10; concentrated, £24 to £25; 

otto of limes (hand-pressed), 10/6. 
Locwoop—No quotations. 
Macre—2/3 to 2/4. 
Nourmecs—5jd. to 64d. 
Piento—2!d. to 23d. 
Russer—Para, fine hard, 3/5; fine soft, 3/5; Castilloa, 

2/9 per tb. 
Roum—Jamaica, no quotations. 

QiLLEsPIE Bros. & Co., April 

4, 1913. 

Cacao—Caracas, 14}c. to 15c.; Grenada, 14c. to 144c; Trin- 
idad, no quotations; Jamaica, 12}c. to 13¥c. 

Coco-nuts—Trinidad and Jamaica, selects, $35:00 to 
$36°00; culls, $25°00 to $24-00;per,M. : 

OorreE—Jamaica, lic. to 15c. per th. 
GincER—7$c. to 10c. per th. 
Goat Sxins—Jamaica,54c.; Antigua and Barbados, 48c. to 

50c.; St. Thomas and St. Kitts, 44c. to 46c. per th. 
Grape Fruit—Jamaica, $2°50 to $300. 
Limes—$6'00 to $675. 
Mace—48c. to 53c. per th. 
Nourmecs—110’s, 12c. 
Onances—Jamaica, $2°75 to $3°25 per box. 
Pimento—4c. per fb. 
Sucar—Centrifugals, 96°, 5-45c. per th.; Muscovados, 89°, 

2-95c.; Molasses, 89°, 2°70c. per tb., all duty paid 

Grant & Co., April 14, 

1913. 

Oacao—Venezuelan, $14°75 per fanega; Trinidad, $14°25 
to $14°60 per fanega. 

Coco-nur O11—$1°'10 per Imperial gallon. 
Oorrre—Venezuelan, lic. per tt. 
Oorpra—$4'60 per 100 tr. 
Duat—$4'25. 
On1ons—$1°50 to $3:00 per 100 th. 
Pzas, Spritr—$6°25 per bag. 
Porators—English, $1°40 to $1°89 per 100 ft. 
Rice—Yellow, $5°25 to $5°40; White, $6°75 per bag. 
8vear—American crushed, no quotations. : 
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Barbados.—Messrs. James A. Lyncw & Co., Ltd, 

April 19, 1913; Messrs. T. 8. Garraway & Co., 

April 21. 

ArgrowRoot— $475 to $7°50 per 100 tt. 
Oacao—$14°00 per 100 fh. 
Coco-nuts—$16°00 
Hay—$1°50 per 100 th. 
Manvures—Nitrate of soda, none; Cacao manure, $48°00 

to $50°00; Sulphate of ammonia, $85°00 per ton. 
Motasses—No auotations. 
Ontons—$1°25 to $2°80 per 100 th. 
Peas, Sprit—$6 00 to $6°25 per bag of 210 th.; Canada, 

$4°40 per bag of 120 th. 
Potatores—Nova Scotia, $2°40 to $3-00 per 160 fb. 
Rice—Ballam, $5:15 to $540 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Suear—American granulated, $4:00 per 100 th. 

British Guiana.—Messrs. Wierinc & Ricurer, April 

2, 1913; Messrs. SanpBacH, Parker & Co., 

April 10, 1913 

ARTICLES. 
Messrs. WIETING Messrs. SAND- 

& Ricuter. BACH, PARKER 
peed ites 2 ‘i Co. 

ArrowrootT—St. Vincent 8c. per tb. = 

Batata—Venezuelablock| No quotation == 
Demerara sheet 70c. per tb. = 

Oacao—Native 18c. per hb. 19c. per th. 
Oassava— 96c. ae 
Oassava STARCH— $650 — 
Coco-nuTs— $16 to $20 per M./$10 to $16 per M. 

CorreE—Creole 
Jamaica and Rio 
Liberian 

DzaaLt— 

Green Dhal 
Eppors— 
Motasses— Yellow 
Ontons—Teneriffe 

Madeira 
Peas—Split 

Marseilles 
PLANTAINS— 
Potators—Nova Scotia 

Lisbon 
Porators-Sweet, B’bados 

Rice—Ballam 
Creole 

TAaNNIAS— 
Yams— White 

Buck 
Svuear—Dark crystals 

Yellow 
White 
Molasses 

TimseeR—Greenheart 

Wallaba shingles 

s» Cordwood 

17c. to 18c. per tb. 
18c. per th. 
15$c. per fb. 

$375 to 4°00 per 
bag of 168 th, 

$5:00 
72c. to $100 

None 

7c. to 8c. per tb. 
$6°75 per bag 

(210 th.) 

24c. to 60c. 
$2-60 

$1°20 
per bag 

No quotation 
$475 to $500 

$120 
$1°96 
$1°68 

2°25 to $2°30 
$3°40 to $3°60 
$3°75 to $4°00 

32c. to ddc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to 32:00 
per ton 

18c. per fb. 
19c. per tb. 
13c. per bb. 

$3°75 to $4:00 
bag of 168 tb. 

7c. to 8c. per tb. 
$7°50 per bag 

(210 tb.) 

$2°80 

$2°40 
33°50 
$5:00 

32c. to 5dc. per 
cub. rie 

$4:00 to $6°00 
per M. 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s, each. Post free, 1s. 2d; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s, each ; Post free 2s, 8d, where complete. (III, 2. 

IV, 3; and V, 2 and 3 are out of print.) . 
Volume XIII. No. 1:—Containing Papers on CorroN AND AGRICULTURAL EDUCATION, prepared for the recent 

Agricultural Conference, comprising:—The Results of the Cultivation of Cotton in St. Vincent; The 
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat; 
The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in 
Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer- 
ence to the Boys’ Secondary School; The Need for Higher Agricultural Education in the West Indies; 
A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control 
and Improvement. Also Index and Title Page for Volume XII. 

PAMPHLET SERIBS. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation, The number issued up to the 
present time is seventy. Those mentioned in the following list are still available: the rest are out of print. 

Sucar Inpustry. (14) Screw Worm in Cattle at St. Lucia. Price 2d. 
Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d. 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1902, No. 19, price 4d.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d. 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d. 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price 4//. 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (48) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Edition, 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d. 
in 1902-3, No. 
in 1904-5, No. 
in 1906-7, No. 
in 1908-9, No. 

30. price 4d.; in 1903-4, No. 36, price 4d.; 
42, price 4d.; in 1905-6, No. 47, price 4d.; 
51, price 4d.; in 1907-8, No. 57, price 4d.; 
64, price 4d.; in 1909-10, No. 68, price 4d. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d. 

(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. Price 4a, 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(70) Coco-nut Cultivation in the West Indies. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 

The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69. and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutav & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Mosetey, Agricultural School. 
Barbados: ApvocatE Co. Lrp., Broad Street, Bridgetown. 
Jamaica; Tok Epucationat Suppty Company, 16, King 

Street, Kingston. 
British Guiana. Tue ‘Datty CHRonicLe’ OFFICE, Georgetown. 
Trinidad : Messrs. Murr-MarsHAty & Co., Port-of-Spain. 
Tobago: Mr. C. L. PLaGEMANN, Scarborough. 

St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Dominica: Mr. J. R. H. BrincewarTeR, Rosean. 
Montserrat : Mr. W. Rozson, Botanic Station. 
Anugua: Mr. S. D. Matong, St. John’s. 
St. Kitts: Toe Braue aND Book Suppty AgeEnoy, Basseterre. 
Tevis : Messrs. Hewett, Bros., Charlestown. 

Grenada; ‘THE Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 
ee 8 yl = 

Ohlendorff’s Dissolved Peruvian Guano—*or Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure . 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure | 

Sulphate of Ammonia, Nitrate of Soda, Superphiosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURE RAW 

ITinseed Ou1l 
Stocked in casks or in cases of 10 gallons each, 

~- JUST ISSUED. 
Special quotations made for export trade 

on application to:— WEST INDIAN BULLETIN. 

THE BARBADOS CO-OPERATIVE 
ly XIII, No. 2. COTTON FACTORY, LIMITED, oS aa 

BRIDGETOWN. 
~ Containing Papers on SUGARCANE EXPERIMENTS IN 

eS |) a BRITISH GUIANA, prepared for the recent Agricultural Con- 
aN 8 ference, comprising:—Sugar-cane Experiments in British 

: : Ee Guiana, By Professor J. B. Harrison, and others; Part I— 
Introduction; Part II.—The Composition of the Soil-water 

THE as affected by Cultivation and Manuring of the Soil; 
Part [II.—The Manuring of the Sugar-eane; Part IV.— 

SE N H O U S E ESTATE. The Effects of Cultivation and of Manures on the Soil of 
the Manurial Experiment Fields; Part V.—Varieties of 

aa? > ae Sugar-eane. 
Containing 250 acres, situated in the Parish of 

St. David bounded with the Castle Bruce Estate. 

For all particulars apply to:— 

DONALD O. RIVIERE, 
SOLICITOR, 

(293) DOMINICA. 

Printed at Office of Agricu/tural Reporter, 4 High Street, Bridgetown, Barbados. 
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.M.S.P. REGULAR SERVICES 
SATURDAY, MAY 10, 1913. [One penny. 

| P 

Bi West Indies 

Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 

St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 
Nevis & St. Kitts, Carupano, Pampatar & La Guaira), 

Puerto Colombia, Cartagena, Colon (for Pacific Ports), 
Jamaica & Antilla. 

from 

NEW YORK to BERMUDA, 

Also from Southampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 
MOROCCO, WEST INDIES, NORWAY, 

Canary Is. > Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
from London. Winter Months, June to December. 

THE ROYAL MAIL STEAM PACKET COMPANY 
Head Office: 18, Moorgate Street, London. 

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, ete. 

SVT | 
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INSECT PESTS 

LESSER ANTILLES, 
BY 9H, AS BALEOUL MiSc:, 

ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL DErARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information 
is contained in 210 pages, illustrated by over 180 figures, 

To be obtained from all agents for the sale of the publications of the Department, 
price 1s, 3¢,, post free 1s, 7d, 

AGRICULTURAL LIBRARY BOOKS FREE, 

Cacao Culture | Pine-apple Culture 
Citrus Culture | Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 

| Cotton Culture Tobacco Culture 
Fertilizer Guide 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND WT FRE 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad, 
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CONTENTS ; : : : 
of economic evolution, the agriculturist has come 

gradually to devote his attention more and more to 

PAGE. Pact. the production of only one or two kinds of raw material, 
Asricultural Education in {International Rubber Exhi- SBA oe F 5 p aie F 
RMN cia : i59| chitin, Toes 153 which are sold on the open market for what money 

Cacao Trees, Treatment of |Lime Cultivation in St. they will bring, the proceeds being expended on those 

Storm-damaged .. 148] Lucia... 151 Rech ; PAITeE : 
Loe Sena A : ; necessities which were former] roduced by eve 

Cattle, Possible New Breed Maize, Floral PAimormal: ecesait pS 2 ae aN ~ ry, 

GW 2% Acetate. Sen OD tiesin ... ... 153 man. 
Cotton Notes:— Mango, Flowering ‘of the 148 

West Indian Cotton ... 150) Market Reports . 160 : an : Ey sO E20 

Cotton Jl’roduction, Uni- Notes and Goraimnents.. ee eb In some lines of agriculture this specialization has 

formity in ... ... ... 145|/Otto of Roses, Production proceeded farther than in others. The fruit grower, for 

Department News ... ... 149| of ... 153) oe : : Ae S 
| sta may satisfy his own personal requirements in 

Departmental Reports ... 151) Plants, Distribution of Tem- Be pharas ya tasty 4 Re q 
Formaldehyde in Sap of | perature in ... _. 163 regard to fruit, the sugar planter may not have to 

Green Plants, Presence _ Students Corner... ... 167 purchase all the sugar he requires for personal use, 

Ofgues: <2 . «. .. 152|)Subsoil Water, If ... . 155 i 5 am 
Fungus Notes :— Sugar Industry : but the cotton-grower is placed in the extreme position 

Red Rot Fungus and the A Reversible Barrel ... 147 
Sugar-cane in the West Damage to Sugar-cane by 
Indies, Part JIL... ... 158 Le =0 oso, Moan | coomdlen 

Gleanings ... ‘ . 156| Multiple Mills ... ... 147 
Heredity and Mutation ... 150 Veterinary Notes: — 
Insect Notes: Hook Worm Disease in 

Root Porers and Other Sheep and Other Ani- 
Grubs in West Indian mals .. ene ae, LAD) 
Soils . 154! Worms in ‘Sheep Sod: dee 2tGI) 

Uniformity in Cotton Production 

NSD on” 

(SHE original conception of agriculture «as 
Yar See : ae 5 
Ja means of livelihood was based in primitive 

times on the idea that every man should 

grow his own necessities for existenee, and exchange 

whatever surplus there might be left, for Juxuries or 

for any essentia! articles he himself might find a diffi- 

culty in producing. But with the development of indus- 

trial organization and the increase in the number and 

the specialization of commodities, the difficulties of 

barter and exchange necessitated the use of free money, 

the establishment of op2n markets; and in the course 

of a producer who is entirely dependent upon the 

general consumers and, what is often overlooked, is 

entirely out of touch with them as a class. In fact, 

the cultivation of cotton on a large scale is essentially 

a modern development resting upon industrial organ- 
in manufacture and the improvement of 

Knowledge of cotton has declined. The 
average consumer to-day, is generally unfamiliar with 

the ways of production and manufacture of the cloth 

which he uses, and is consequently unaware of the 

true value of the class 0” material he purchases. 

ization 

machinery. 

It is not too much to say that the waste in the 

consumption of low grade material would scarcely be 

permitted if it were understood that stronger and more 

durable cotton were obtainable in sufficient quantities. 
It is true that from the manufacturer's point of view 

the quick wearing out of cheap material may increase 

the demand and frequently bring larger returns for the 

manufacturers, but though such a disregard for the 

interests of the consumer may gain temporary vrofits, 

yet it cannot be expected that those manufacturers 
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-who use inferior grades would not welcome a general 
‘increased supply of higher grade lint, in order to estab- 
lish their industry on a more permanent basis of pros- 
perity. It is therefore desirable in the first place that 

the producers should assert themselves in the direction 
of general co-operation, with a view to producing in 

different localities a uniform grade of high class cotton, 
cand if possible obtain some guarantee that inferior lint 

does not go to the consumer in the form of material 
which is not representative of the grade of produce 

employed in its manufacture, 

Before any progress can be made ina matter of 

tthis kind it is essential that every cotton-growing 
locality should produce the best type of cotton in 

uniform commercial quantities, 

A great deal of attention in the past has been given 

‘to the agricultural selection of cotton. In the case of 
the Sea Island type there has been a general improve- 
ment in quality and yield and several localities in the 

‘West Indies have established a reputation for the pro- 
duction of extremely high grade material. But even 

with Sea Island cotton, there are grades the improve- 
ment of which is frequently limited by soil and 

<limate. In time this may be overcome by improved 
methods of selection and cultivation, but for the present 

tthe circumstance serves to illustrate the existence of 

<ommerial grades in different communities even in the 
ease of Sea Island cotton, and it would seem to be 

‘desirab!e that efforts should be made to ersure unifor- 

mity in the production of the best possible quality. 
‘The achievement of this end necessitates the co-opera- 

“tion of a large number of growers determined to meet 

a definite demand for a definite commercial grade. 

Such a standardization facilitates the sale of the 
“produce; it is indirectly of great benefit as regards 
production. 

The first essential in creating uniformity in the 
-grade of cotton is for communities to produce their 
own seed. As an example of what can be done 

in this matter, reference may be made to St. Vincent 
“where the cotton industry has already attained 

-a high degree of organization. ‘The growers in 

this Colony depend for their seed supply upon 

selected plants in fields which have produced lint 
of a high value and fixed grade the previous season, 

The seed is ginned separately; it is afterwards selected 
‘by women specially trained in the operation; and before 

planting, the germination capacity is determined by 

experiment in order to seeure a quickly and evenly 
-established crop. ‘The peasant growers in this island, 

obtain at a small cost, seed selected from their produce 

at the Government Central Ginnery, so that in every 

way uniformity as! regards seed is rigidly assured. It 
may be added in this connexion, that one of the more 
obvious advantages that accrues from the planung of 
graded seed is that, although cross-pollination may 

occur during the flowering period—and from results 
obtained in Montserrat this appears to take place to 
the extent of 20 wer cent. of the total flowers—it is 
not likely to interfere seriously with uniformity im 
the type of lint. 

Occasionally ‘16 becomes necessary and advan- 

tageous to ensure uniformity by means of legislation, 
Again it will serye purposes of illustration to refer to 
measures that have been taken in this direction in 
St. Vincent. The Agricultural Products Protection 
Ordinance requires every grower to send in returns on 

or before September 30 of each year, of the acreage 

planted, thereby enabling reliable forecasts to be made 
for statistical purposes. There is also in this Colony 
a Plant Disease Ordinance under the provisions of 
which all growers are required to destroy by fire, 

on or before April 30 of each year, all cotton 
bushes that were planted or growing during the 

previous season. A third law in this island compels 
small growers to sell all lots of seed-cotton less than 
100 tb. in weight to the Government Cotton Ginnery, 

The object of this latter Ordinance is to put an efficient 
check upon praedial larceny. 

Finally we may turn from the above considerations 

to the question of education in regard to uniform produc- 
tion. In its broadest aspect any attempt at uniformity 

has itself an educational value, particularly in the case 

of the rising generation, who, being brought up under 
the the influence of co-operative action are likely 

to respond, later on, more quickly to fresh ideas 

in the same direction, Localized industries have also 
a hereditary influence, and because of this it is always 

desirable that imported labour should not be employed, 
and concerted action should therefore be taken to 
establish villages and settlements in order to provide 
a permanent source of local supply. ‘Technical educa- 

tion has also its value. Action has already been taken 

to provide instruction in agricultural science im 
the rural schools, but more solid progress might per- 
haps be made in this direction if the instruction 
were based more directly upon the principles govern- 
ing the cultivation of the crop in which the community 

has specialized. Higher forms of education might use- 
fully include a systematic study of the economics of 

agriculture, in contra-distinction to the study of naturak 
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science, and in any large educational institution’ that 

may, in the near future, be established in the Tropics, 
the provision of a lecturer who possesses a first hand 
acquaintance with the organization of the different 
manufacturing industries dependent on tropical pro-’ 

duce, would be at least one way of helping to bridge 
the gap that at present separates the producer of raw 

material—in particular the producer of ecotton—from 
the centres of retail consumption located in the large 

cities. 

SUGAR INDUSTRY. 

MULTIPLE MILLS. 

Dr. W. E. Cross has lately contributed to the Loursiana 
Planter an article entitled Recent Progress in the Cane- 
sugar Industry, which is concerned mainly with the subject 
of the advantages of multiple milling. It is put forward 
as practical evidence of support, that modern high grade 
mills are very often found, especially in tropical countries, in 
factories which are in other respects somewhat primitive. 
The advantages, or rather the actual effi iency of multiple 
milling is indicated in the article referred 10, by the inclu- 
sion of a table of extraction figures, the result of comparative 
observations on nine-and six-roHer mills in Louisiana. 
Stated shortly, a nine-roller mill (length 6 feet) ground 
43-2 tons of cane per hour with a juice extraction of 79°15, 
and with a percentage loss of sucrose of 4°27 tb.; whereas 
the six-roller mill (length 7 feet) ground only 39°61 tons of 
cane per hour, gave a juice extraction of 7745 per cent., 
and a percentage loss of sucrose amounting to 5:02 tb. 

Moreover, it is pointed out that if it be desired to 
hasten the grinding, the nine-roller mill can grind more cane 

than the other with the same extraction, as the following 
figures show: six-roller mill with crusher, 950 tons per day; 
nine-roller mill with crusher, 1,214 tons per day; twelve-roller 
mill with crusher, 1,478 tons per day. Not only is better 
extraction obtained but the megass, by passing through the 
fourth set of rollers, is dried much more thoroughly, and its 
fuel value, therefore, so much increased, that it produces 
more than enough extra steam to drive the fourth mill. 

Referring to the reports on multiple milling that have 
been issued from Java and Hawaii, it is pointed out, first, 
that in the former country during the last five years, the high 
level of 91 per cent. extraction (juice on juice) has been main- 
tained, and that the sugar lost in the megass has been stead- 
ily kept down to alow limit. In Louisiana objections are 
constantly raised against the use of nine- and twelve roller 
mills because, it is said, the purity of the Louisiana juice is 
too low, and the increased extriction would result in 
a smaller percentage of actually available sugar. The figures 
of Noel Deerr, however, show this idea to be wrong; for 
although the last mill juice is of a purity considerably lower 
than that of the first mill juice. yet the purity of the total 
(i.e. mixed) juice is only very slightly lower. 

As regards the Hawaiian reports, extremely interesting 
and valuable new data have arisen from a comparison of the 
efficiency of a twenty-one-roller mill with the twelve and 
eighteen. It would appear that the larger multiple mill 
gives nearly | per cent. greater extraction, with a dilution of 
515 percent, as against 37°77 per cent. extraction in the 
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case of the latter kinds. Moreover, the weight of cin» ground\ 
per linear fo ‘tis 9 for the twenty-one roller mill a- compared 
with 62 for the twelve, thus conclusively showing the far- 
greater capacity of the larger combination. 

DAMAGE TO SUGAR-CANE BY FIRE. 

The burning of cane either by accident or design has» 
become so common in certain districts in Queensland that it 
was resolved at the recent conference of the Australian Sugar: 
Producers’ Association in Brisbane to ask the Council to deal 
in an adequate and prompt manner with the whole matter 
at their next meeting. 

In the Australian Sugar Journal for March 6, 1913,. 
where the subject is referred to at some length, it is stated. 
that recent analyses have siown that losses from burning~ 
occur to the following extent. In the first place there is 
a loss in weight which is never less than 4 per cent. and,. 
on the average, probably as high as 6 or 7 per cent. Accom-- 
panying this, there is an increase in the percentage of fibre- 
which leads to corresponding difficulties as regards extrac-- 
tion Moreover, the deterioration in the field is more- 
rapid in the case of burnt canes than in the case of green 
canes cut and left in the same way. Furthermore, am 
average interval of three days between burning and. 
milling causes a minimum average reduction in value of 
20 per cent. In one experiment, during ten days the- 
following changes were found to have taken place: on the» 
day of burning the analysis was: Brix., 24:19; sucrose, 22°36>: 
quotient of purity, 92°43; glucose, 41; glucose ratio 1 83;:. 
per cent. sucrose in cane, 17°92. On the tenth day, analysis: 
gave the following result: Brix, 20°59; sucrose, 14°95;. 
quotient of purity, 72°61; glucose, 417; glucose ratio, 
27 89; per cent. sucrose in cane, 10°07. 

It is stated further that practical experience supports: 
the above figures, since on several estates it is taking from 
10 to 12 tons of burnt cane to make a ton of sugar, 
whereas of green cane only 7 tons are required. 

A REVERSIBLE BARRBEL. 

The invention described in the following extract, 
taken from the International Sugar Journal, for 
March 1913, is likely to be of great economic impor- 
tance in tropical agriculture. It may solve the difti- 
culties incident on the shipping of low grade molasses, 
and may prove to be an extremely profitable factor 
in‘ the exportation ‘of lime juice and similar agri- 
cultural produce:— 

A patent has recently been taken out for what is: 
described as a reversible barrel. It consists of two equil- 
sized conical steel halves bolted together in the middle at 
a joint consisting of an elastic and chemical proof Dermatine- 
ring lying in a groove. ‘he principal advantage of this: 
design is that, in returning empties, the halves can be nested. 
one in another and so take up far less space. Steel barrels: 
for holding 10 cwt. of molasses and weighing themselves: 
2 ewt each are returned empty to Natal at a freight charge: 
of 7s. 6d. each; nested barrels of the same capacity would 
go for 2s.6d. Again, mireral oil barrels which would cost: 
£1 17s. 6¢@ to return to the United States (the charge~ 
being by space), could be replaced by nesting barrels which. 
travelling by weight would cost 5s. to return empty. There- 
are other advantages claimed for this patent barrel, such as 
the ability to clean and coat the insides. All halves are 
interchangeable, any two will make a barrel, or single halves. 
may be used with a cover plate. 
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BRUITS AND PRUIT TREES: 

THE FLOWERING OF THE MANGO. 

Anote in the Agricultural Journal of India, for 
January 1913, gives attention to periodicity in the flowering 
of different varieties of mango in that country It is 
pointed out first that, although most mango trees will flower 
more or less every year, there is no foundation for saying that 
any particular variety possesses a fixed character of normally 
flowering every year and producing heavy yields of fruit. 
The fixation of a definite character of this nature would 
appear to solve what is at present a great drawback to mango 
cultivation in India. It is pointed out that the real test 
would be to find out if such a character were hereditary or 
not In the opinion of the writer of the article referred to— 
the Superintendent of the Botanical Gardens at Saharanpur 
—the character is not hereditary, being subject rather 
to variation through environment than to the transmission 
of any definite factor. Of nearly sixty varieties observed 
in 1911, the difference between the earliest and the last 
to begin to flower was only twenty-five days. Of the 
‘first six to flower earliest, the average duration of flower- 
ing was thirty days; whereas in the case of the six 
varieties to flower latest, the average was only twelve days. 

The inferred cause is the increase in temperature for the 
period of the year—-February 20 to March 20—on which 
dates the earliest and latest varieties flowered respectively. 
Other observations tended to support the contention that 
alternation in bearing is primarily due to over production, 
with a consequent exhaustion, followed by recoupment. 
Incidentally the important fact is pointed out that rain at 
the time of heavy flowering spoils pollination. This is one 
cause which may explain the frequent inability of flowers to 
set fruit in the West Indies. 

TREATMENT OF STORM-DAMAGED 

CACAO TREES. 

Some rather useful hints on the above subject have 
appeared in a recent issue of the Journal of the Jamaica 
Agricultural Society (January 1913), and the following 
information, derived from this source, forms a fitting sequel 
to a previous note in the above journal, on the damage to 

annual crops by hurricanes, which was abstracted in the 
Agricultural News (Vol. XII, p. 88). 

In cases where damage has been caused to branches of 
cacao trees by the falling of heavy obstacles on them, the 
wounds should be smoothed over with a sharp knife and 
then covered with tar to prevent water soaking in. The 
smoothing enables the tree to repair the broken part more 
readily. In other cases where young cacao trees, not in 
bearing, have been blown over, a stake should be driven in 
the ground and the tree carefully tied to this support. If 
a gap has been made in the soil around the base of the tree 
it should be filled in with loose earth, but no attempt should 
be made to mould up. 

Large cacao trees which have been blown down are 
not quite so easily treated. The best procedure appears to 
be as follows. A short stout stake with an open erutch at 
the top is obtained, and driven in the ground at a convenient 
distance along the line of the prostrate trunk. The tree 
is then gently raised so that the stem rests in the crutch, 
whilst the branches and leaves are for the most part 
lifted off the ground. Under this arrangement the tree will 
either continue giving, or soon begin producing fruit. In this 
position, however, the plant is unsightly and cumbrous, 
consequently a young shoot or ‘gormondizer’ should be 
encouraged to grow as near as possible to the base of the 
trunk. All other shoots should be pruned off as soon as 
they appear. In about eighteen months this new stem will 
begin to bear fruit, ‘and then the old tree can be conveniently 
and profitably cut away. 

Notice of Judgment No. 2,112 (United States Depart- 
ment of Agriculture) concerns an interesting case of adulter- 
ation and misbranding of extract of nutmeg. The product 
was labelled: Pure Triple Strength Extract Nutmeg, 
Analysis of a sample by the Bureau of Chemistry showed 
the following results: alcohol, 45°7 per cent.; solids, 
033 per cent.; oil of nutmeg 0°16 per cent. The mis- 
branding was alleged for the reason that the label was false 
and misleading in that the preduct was not of standard 
strength, being in fact a highly dilute extract containing 
a large quantity of alcohol. 
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VETERINARY NOTES. 

HOOK WORM DISEASE IN SHEEP AND. 

OTHER ANIMALS.* 

The existence of this disease in the West Indies has 
been proved on some few occasions, and the purpose of the 
present article is to place on record’ such observations as 

have been made, and to summarize the position for the 

information of planters and other stock owners who may be 

unacquainted with the literature of the disease. 
In local synonymy, the name most commonly applied 

is ‘mumps’, under which it is known in St. Lucia and else- 

where; also ‘la gomme’, by which it is called in Dominica. 
The various species of worms which cause the disease 

in different animals belong to the genus Oesophagostomum, 

of the subfamily Strongylinae, family Strongylidae, of the 

nematoda. The Oesophagostoma are thread-like in appear- 

ance, the length being about thirty to forty times the 

thickness They vary in length from }- to 1] inch, the 

female being somewhat longer and thicker than the male. 

They are cylindrical in shape and taper to a point at both 

ends. Two at least of the more commonly known species 

have their anterior ends bent into a hook, hence the name 

hook worm. Not much is known as to their life-cycle. The 

eggs pass from the body of the host in the faeces; after 

a time the egg develops into a young embryo, in which 

stage it is ingested into the host with food. or water, and 

becomes attached to the mucous lining of the intestine. 

One species, Qesophagostomum columbianum, burrows through 

jnto the sub-mucous coat of the intestine and there produces 

a nodule—the well: known nodular disease of the intestine. 
Of the different species occurring in the West Indies, 

Oesphagostomum venulosum is thought to be the cause of 

‘Ja gomme’ in Dominica, and Ocesophagostomum columbianum 

is believed to cause nodular disease in St. Lucia and 

St. Vincent It should be borne in mind that cattle and 

other animals are affected by similar parasites. 
The first symptom usually observed is a loss of condition 

and general unthriftiness from the loss of blood caused by the 

irritation and sucking of blood on the part of the worms. 

Later the animal becomes thin and almost emaciated, 

evinces great weakness and cachexia, and shows an almost 

constant tendency to lie down. By this time the disease is 

nearly always apparent from the pendulous abdomen and 

a marked pallor of the visible mucous membranes, The most 

marked symptom, however, is the dropsical swelling in the 

throat, from which apparently the terms ‘la gomme’ and 

‘mumes’ are derived. There is a chronic enteritis (inflamma- 

tion of the bowels) accompanied by a watery diarrhoea 

Death may occur in three or four months while the animal 

is in a comatose condition. 
Diagnosis depends on the weakness, pendulous abdomen, 

throat swelling, and the detection of the worms or their eggs 

in the faeces. 
The treatment of this disease has not up to the present 

yielded satisfactory results. The administration of thymol 
beta-naphthol, arsenic or tartrate of antimony will expel the 
worms, but will have little or no effect on the Jarvae encysted 

in the wall of the intestine. The agent which has given the 

most satisfactory results, and the one most commonly advised, 
is thymol. For sheep this drug is given in doses of 20 to 30 
grains, varying with age; it should be given in suspension in 
glycerine or milk, on an empty stomach, for four or five 

* § further reference to worms in sheep will be found on 

page 150 of this issue. 

mornings, and then followed by a laxative such as 1 to 
3 oz. of epsom salts. Individual animals should also be 
treated according to the symptoms they show. Diarrhoea 
may be checked by astringents and demulcents. In all cases 
it is advisable to use a liberal supply of rock salt and tonics 
such as sulphate of iron, Good nursing and nourishing fovls 
are essential. 

On examining a dead sheep the anemia which wss evi- 
dent in life is seen to be profound, the blood being deficient in 
quantity and its colour being much paler than normal; the flesh 
also is pale. The dropsy is seen to be general, but is most 
apparent in the throat where it completely invades the tissues, 
A considerable amount of fluid is usually found in the abdo- 
men, the lungs suffer from the general oedema, and a piece 
of lung may sink in water 

In nodular disease small elevations of the serous surface 
of the bowel are found, varying up to }-inch in size and 
raised about /-inch or more above the surface. They may 
be seen throughout the entire length of the intestine, from 
the duodenum to the rectum, but they are commonest perhaps 
in the caecum and colon. Similar small areas are found 
occasionally, more particularly in well advanced cases, in 
the liver, the mesenteric glands and the lymphatic glands 
of the pelvis. In ‘la gomme’ there are no nodules so far as 
limited observations have made apparent, which fact suggests 
some difference in the life-cycle. The adult worm, however, 
is found in the intestine in large quantities. 

If a pasture or a water-supply is known or suspected to 
be infected, all animals should if possible be removed for 
several years till the parasites die out. The pastures should 
be well drained, leaving no stagnant pools, and a top dress- 
ing of lime or salt should be applied. Weeds and rank grass 
should be cut down and burnt. It is advisable to cultivate 
such land under Guinea corn, sweet potatoes and similar crops, 
in rotation with pasture grass. The disease is most common 
on damp low-lying pastures, the eggs requiring moisture for 
their development; hence the most dangerous places of 
infection are round the drinking pools, and a good supply of 
clean water should be provided in their place by means of 
troughs. A pasture which is free from the disease should 
not be stocked with infected animals, but care should be 
taken that animals going out to a new pasture should be 
examined for the disease and, if found to be affected, subjected 
to a course of treatment. The intestinal contents of 
slaughtered animals should be destroyed, or so disposed of as 
to prevent further contamination. It should also be borne 
in mind that good nutritious food is probably the best 
preventive of serious loss from the infestation, and efforts 
should be made to ensure the best possible condition of all 
animals 

It might serve a useful purpose if planters and others in 
these islands would forward to the agricultural officer of the 
Colony in which they reside, any specimens found which 
appear to have a bearing on this disease, together with short 
notes embodying the observations made. 

DEPARTMENT NEWS. 
The Imperial Commissioner of Agriculture left 

Barbados by the R.MLS. “Tagus’, on May 5, for an official 
visit to St. Lucia. Dr. Watts is expected to return on 
or about May 12. 

Mr. P. T. Saunders, M.R.C.V.S, left Barbados for 
Antigua by the S.S. ‘Korona’, on April 25, in order to 
make investigations in the Leeward Islands regarding 
certain diseases of live stock 



WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date April 21, with reference 
Go the sales of West Indian Sea Island cotton :— 

During the past fortnight a good business has been done 
“in West Indian Sea Island cotton and prices are fairly steady 
for the medium qualities and very firm for the finer sorts. 

The sales amount to over 400 bales and include Mont- 
serrat, Anguilla, St. Kitts, Nevis and Tobago 17d. to 18d., 
Barbados 19d. to 20d., with a few exceptionally good lots 
22d. to 224d., a few St. Vincent at 223d., and a few 
Antigua 19d. with an exceptionally fine parcel at 224d. 

The report of Messrs. Henry W. Frost & Co., on 
‘Sea Island cotton in the Southern States, for the week 
ending April 12, is as follows:— 

There was a limited demand for the Planters’ crop lots, 
wesulting in the sale of two small crops at 30c. for France, 
which together with a lot of full Extra fine at 28c , made up 
the above sales. : 

Since the close of the report there has been some enquiry 
for tle odd bags off in preparation, but at prices below the 
views of the Factors now holding the larger portion of the 
unsolé stock. 

We quote, viz: 

f@xtra Fine 28c. to 29c. Il 16d. to 164d. ¢.i.f., & 5 per cent. 
Fally Fine "6c. to 27¢. = 143d. to 154d. ” 23)) 0032 ” 
Wine 25e. = 144d. oo) 2 +) ” 

Extra ae = 134d. Te ee in preparation 7 
Pally Fine off 1... 4, 206. 
in preparation J 
Fine offin | jy. fold 

ypreparation f ~ Bi De De - 

This report shows that the total exports of Sea 
island cotton from the United States to Liverpool, 
Manchester and Havre, up to April 12, 1913, were 501 
bales, 1,657 bales, and 4,108 baies, respectively. 

104d. to 113d. ,, 

Experiments have been conducted in Hawaii to test the 
value of dynamite in opening up impervious subsoil which 
occurs in certain parts of that territory. A low velocity 25 per 
cent. dynamite was used, the sticks being 1}-inch in diameter 
by 8 inches long, and placed to.a depth of about 2 21 feet, vary- 
ing with the nature and condition of the soil. ‘The results 
obtained were satisfactory, the subsoil was opened up, and the 
cost of the experiment was about 3c, per hole, thus making 
the cost of 8 feet x & feet spacing (the usual distance) 
$20:40 per acre. In preparing the land for planting, the 
ordinary ploughing and cultivating operations have to be 
werformed in addition. (Krom the Mxperiment 
Zeecord, February 1913.) 

Station 
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HEREDITY AND MUTATION. 

In his fifth lecture at the Royal College of Science 
Dr. Gates described fhe mutations obtained by Tower in 
various species of potato beetle (Leptinotarsa), and also those 
discovered by Morgamin the vinegar fly (Drosophila ampelo- 
phila). The eyes are normally red, and mutations were 
aerated by the successive dropping out of factors, giving 
races with pink, vermilion, orange, and ‘eosin’ eyes. Four 
mutations in body colour, and no less than nine in wing 
characters, appeared. 

The experiments of Blaringhem in producing mutations 
in maize as a result of mutilations or traumatisms were 
referred to; also the work of Klebs, who in certain cases 
obtained new types, which bred true, by subjecting species 
of Sempervivum to light of various colours. 

Regarding the causes of mutations, it is evident that 
the germ plasm, like all protoplasm, is responsive to stimuli, 
so that various environmental changes may induce mutations 
but it is probable that, for the germ cells to be affected, 
the stimuli must be applied at the time when they are 
maturing. 

Nothing is yet known concerning the cause of ‘spon- 
taneous’ mutations in pure lines. In Oenothera, the chromo- 
some distributions are evidently concerned in the origin of 
various forms and the condition of germinal instability which 
exists in O. Lamareniana and other Oenotheras, has probably 
been induced by previous crossing. When it becomes 
possible to control the production of mutations, we shall have 
made an advance of great practical value in plant and animal 
breeding. The first step to this is a knowledge of the causes 
of mutations and the nature of the germinal change which 
occurs when any wutation originates. (Taken from 
the Gardeners’ Chronicle for March 29, 1913.) 

WORMS IN SHEP. 

Some interesting experiments conducted with the object 
of investigating the following points in connexion with worms 
in sheep, have recently been carrie! out in New South 
Wales aud are described in the Ayricu/fural Gazette of New 
South Wales for February 3, 1913. 

In the first place the danger of eating the flesh of 
a sheep which had been treated with arsenic given as 
a vermifuge was enquired into, and analysis showed that 

neither the muscles nor the intestinal eae contained any 
trace of the drug after slaughter. 

Another experitment was undertaken to test the efficacy 
of sulphur inhalations for lung-worms in sheep. It was 
proved that this method was very effective, the sheep in the 

majority of cases losing their cough, and a general improve- 
ment in condition being also noticed. 

The third investigation dealt with the value of 

different drenches for stomach and intestinal worms, and the 

definite conclusion was arrived at that: ‘drenching is particu- 
larly useful in those cases of mortality due to worms, which 
oceur at the beginning of the infestation.’ In the latter 
stages, however, when the ill effects are due to the progress- 
ively increasing poverty and anemia, which a long-con- 
tinued and severe infestation brings about, good nutritious 
food was considered to be of much more service than the 
administration of drugs. 
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VINCENT: REPORT 
TURAL DEPARTMENT, 1911-12. 

ST. ON THE AGRICUL- 

Perusal of this publication will show that the subject- 
matter has been arranged under a system of headings having 
a wider significance than those used in former reports, whilst 
details of administration and similar information have been 
placed so that the subjects which are of more lively interest 
may be brought forward prominently. 

The first section of the report concerns work carried out 
in the Botanic Gardens. Reference may be made to the 
efforts it describes in the distribution of fungus parasites of 
scale insects, namely Cephalosporium lecanii and the white- 
headed fungus (Ophionectria coccicola), A considerable num- 
ber of new plants have been introduced including the butter 
or tallow tree (Pentudesma butyracea), Bermuda Cedar (Juni- 
perus bermudiana), from Bermuda, and several species of 

Opuntias and Agaves from Montserrat. As regards plant 
distribution, cacao plants in pots constitute the most impor- 
tant feature; altogether 1,203 various plants (in pots) and 
6,698 various plants and cuttings (not in pots) were sent 
out during 1911-12. 

The succeeding section deals with plot experiments, the 
most important of which are those conducted at the Agri- 
cultural School Experiment Station. Attention is given 
chiefly to cotton, and the most important work with this 
plant was carried out in connexion with the selection of 
different local types of Sea Island cotton for resistance to 
disease. There is little to record in detail in regard to the 
results of these experiment since they have not been in 
progress long enough. Useful results are, however, anticipated. 
Other kinds of cotton plots were Thornton’s Hybrid F. 1, 

Sakellarides Egyptian, Nyasaland, Southern Cross Upland 
and an indigenous tree cotton. Of these, all except Thornton’s, 
Hybrid failed owing to susceptibility to disease. The fact 
was clearly brous it out in these trials that the local Sea 
Island variety has become well acclimatized to local conditions. 

The notes, which follow, on economic plants, contain 

references to the suitability of pigeon pea as a green dressing 
in comparison with the large number of other leguminous 
plants experimented with. Interesting facts are also given 
concerning the fruiting of male nutmeg trees. It appears 
that in St. Vincent male trees are frequently found to bear 
two or three fruits, though the majority of the flowers exhibit 
no abnormal structure. The subject has been referred to in 
the Agricultural News, Vol. X, pp. 324, and 388. Mention is 
also made of the great durability of Bermuda cedar wood 
already referred to. Seedlings of this useful tree had been 
planted in the Botanic Garden. 

The next six pages of the report contain an account by 
Mr. F. W. South, B.A., Mycologist on the Staff of the 
Imperial Department of Agriculture, of the arrowroot disease, 
and certain affections of the cacao tree. A description is 
also given in this section of the black scale pest of cotton. 

The account of the progress in the chief industries 
which is dealt with next is largely taken up with cotton. 
The exceptionally heavy rainfall of the year under revicw 

has been the cause, unfortunately, of the reduced yield 
of this staple as is indicated by the following figures: 
1908-9, 124 tb. of lint per acre, rainfall, 89°06 inches; 
1909-10. 141 Ib, rainfall 91°05 inches; 1910-11, 156 tb., 
rainfall 93°77 inches; 1911-12, 96 lb., rainfall 106718 inches. 
Tke above figures, however, are not strictly representative, 
since the year’s returns refer to the financial year ending: 
on March 31, which does not coincide with the cotton 
year ending on September 30. There has been a sub- 
stantial increase during the year under review in the acreage 
planted in Sea Island cotton, which may be attributed to 
larger planting by the peasantry. In 1910-1] there were 
545 small holders with 916 acres, whereas last season there: 
were 1,570 small holders with 1,865 acres. This rapid’ 
increase was due to the successful working of the 
Government's co-operative buying system at the Central 
Cotton Ginnery. A summary of work performed at this 
establishment next receives attention in the report, and the 
increase in the amount of business done is shown by the 
following figures: seed-cotton purchased during 1909-10, 
93,850 tb.; during 1911-12, it was 510,932 bb. 

In contradistinction to the reduction of cotton yields, the 
output of cacao has shown a devided increase, there having: 
been over 50,000 tb. more exported during 1911 than during; 
1910. Progress in the minor industries is not as satisfactory” 
as might be desired. 

The report of the Agricultural Superintendent concludes: 
with details of administration and meteorological returns of 
considerable local interest. 

At the end of the publication will be found a report 
indicating satisfactory progress at the Agricultural School,, 
together with the report of the Government Veterinary’ 
Surgeon, which presents the gratifying information that onlg= 
two deaths from anthrax among stock are recorded in the 
period to which the information relates, and it may be 
added that no occurrence of anthrax has been observ.d in. 
St. Vincent since July 1911. 

Lime Cultivation in St. Lucia.— Information 
embodying the following facts has recently been received 
from the Agricultural Superintendent, St. Lucia: — 

It is pointed out that lime planting on a commercial 
scale was begun in St. Luciaduring 1901. At the begin- 
ning of 1913 it was estimated that the area devoted to 
the industry was approximately 2,000 acres. At presents 
there are indications that the area will rapidly increase,, 
now that it has been shown that conditions of soil and! 
climate suitable for the successful development of pro-- 
ductive lime estates exist on a fairly large scale ins 
St. Lucia, and consequently, the island promises to become 
in the near future an important centre of the lime industry. 

The distribution, at nominal charges, of large quantities: 
of lime plants from the nurseries of the Agricultural Depart-- 
ment, has contributed very considerably to the substantial 
progress that has been made. As many as 326,067 plants 
have been sent out during the period 1901-12 inclusive.. 
This number is sufficient to plant 1,630 acres, on the basist 
of 200 to the acre. 

Lime products are now beginning to figure to am: 
appreciable extent in the exports of the Colony, the value of? 
these for the period April 1912 to January 1913 inclusives 
being estimated at £1,216 lls. 3d. Steam concentrating; 
plants have recently been installed on several estates and 
are giving very satisfactory results, 
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NOTES AND COMMENTS. 

Contents of Present Issue. 
In the editorial article of this number an attempt 

is made to bring forward some of the advantages that 
accrue from, and measures that lead to, uniform 
production in cotton growing. The opinion is expressed 
that extended organization in this direction should 
render closer the relationship between producer, 
manufacturer and consumer. 

Under the heading Veterinary Notes, on page 149, 
will be found information on worm diseases in estate 
animals. 

On page 151 is presented a review of the report of 
the Agricultural Department, St. Vincent, for 1911-12. 

A short account of suggestive results in regard to 
a new breed of cattle for the Tropics will be found on 
page 152. The subject receives further attention under 
Students’ Corner, on page 157. 

Under Insects Notes, on page 154, is continued the 
account of roof borers and other grubs in West Indian 
soils. 

The second and final article on subsoil water is 
presented on page 155. 

Fungus Notes, which will be found on page 158, 
comprise the third and final article on Red Rot Fungus 
and the Sugar-cane in the West Indies. 

THE AGRICULTURAL NEWS. May 10, 1913. 

A Possible New Breed of Cattle. 

The American» Breeders’ Mugazine, Vol. IV, No. 
1, contains an article which describes the resuits 
obtained by crossing the Zebu and Hereford breeds of 
cattle. The breeding tests, although of a preliminary 
nature, have been e@arried out along Mendelian lines 
and it has been found that the peculiar horns, dew lap 
and sheath, drooping ears, large hump and colour of the 
Zebu are probably unit characters. It is believed that 
some of the size and bulk characters blend permanently 
and that a mixed hybrid might be created that would 
breed very closely true to some new type which would 
combine the tick, insect and tropical disease-resistant 
character of Bos indicus (Zebu) with some of the 
desirable beef or mk characters of Bos tawrus (Euro- 
pean breeds). Complete segregation occurred in the 
second generation. That is, Hereford animals were 
bred from crossing hybrids of the first generation. 
An experiment is now in progress to see if these 
apparently pure Herefords have taken up a factor from 
the Zebu (from which they partly originated) that will 
render them resistant to disease and ticks, without 
interfering with the excellent beef characters for which 
the Hereford breed is renowned. 

The subject has been considered sufficiently sug- 
gestive and important to warrant further reference 
under Students’ Corner, on page 157, where illustra- 
tions will be found of the types of animals bred from. 

+ 

The Presence of Formaldehyde in the Sap of 

Green Plants. 

The most generally accepted theory as to the way 
in which sugar is built up in plants is that the whole 
of the carbon and half of the oxygen in a molecule of 
assimilated gaseous;carbon dioxide combines with the 
hydrogen in a molecule of water absorbed by the roots. 
The remaining molecule of oxygen is exhaled during 
the course of the process, and the compound produced 
by this combination is considered to be formaldehyde 
—the active constituent of the well-known disinfectant, 
formalin. Until recently however, formaldehyde has 
never been demonstrated in the sap of green plants 
with certainty. In the Journal of the Chemical 
Society for March 1913, it is stated that a very 
sensitive and a specific test for the compound has been 
discovered in the torm of atractylin. The leaf 
sap and its distillate of eleven species of green 
plants tested in this way showed the presence 
of formaldehyde, whilst the same products from 
six species previously kept for twenty-four hours 
in the dark gave no reaction. Three non-chlorophyllic 
parasitic plants were also tested, and formaldehyde was 
found to be absent. The results are therefore in 
complete agreement with the usual theory of photo- 
synthesis (building up of sugar by means of light). It 
is unnecessary to add that the final production of sugar 
from the formaldehyde is a matter of great simplicity 
compared with the production of formaldehyde in the 
first instance. 
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Floral Abnormalities in Maize. 

Some interesting results on this subject are 
recorded in Bulletin No. 278 of the Bureau of Plant 
Industry, United States Department of Agriculture, 
where it is stated that flowers possessing ovaries and 
stamens always had the normal number, three, if the 
stamens were fertile. Flowers having both ovaries and 
sterile stamens often had less than three stamens. 
Fertile and sterile stamens were never found in the 
same Hower. 
2-flowered spikelets near the tip of the female inflores- 
cence may be taken to indicate that the tip of the ear 
is less highly specialized than the remainder of the ear. 
The development of 2-flowered female spikelets is 
looked upon as a reversion to a more primitive type, 
the tendency of evolution being towards more 
complicated types with more highly specialized parts. 

For further information on abnormalities and 
hereditary characters in maize flowers, reference may 
be made to the editorial in the last issue of this journal, 
and to page 121 in No. 286 of the current volume. 

Dae 

Distribution of Temperature in Plants. 

Very considerable variation occurs between the 
temperatures of ditferent species of plants growing 
under similar conditions. The temperature, for example, 
inside a fleshy leat of the prickly pear (Optunia sp.) 
at midday, may often be as high as 100° F., whereas 
the interior of a cabbage at the same time may be as 
low as 75° F. Frequently inside the so-called stem of 
the banana the temperature may be 75° F. in the 
early morning, this being occasionally higher than the 
temperature of the atmosphere. 

The existence of differences in the same plant 
is not so easily demonstrated, but the matter has 
recently received some attention, and an abstract in 
the Experiment Station Record for February 1913, 
contains the results that have so far been obtained. 
The observations were made with a specially devised 
electrical apparatus. It was found that in general 
the temperature increases rapidly in the stem as the 
distance from the ground is increased until a point 
of equilibrium is arrived at, above which the tempera- 
ture again becomes greater as one proceeds towards 
the plant’s extremities. In the leaves, the tempera- 
ture decreases, beginning with the petiole, and attains 
a minimum at its juncture with the blade of the leaf, 
again increasing rapidly in the veinlets in the case 
of palmately-veined leaves, or more slowly in pinnate 
venation. In buds the temperature is generally higher 
than in other parts of the plant. Under the influence 
of intense sunlight the ditterences noted above are more 
or less reversed, and the highest temperatures occur in 
those portions of the plant which are most thickened. 
Light, in fact, has a cooling effect since it stimulates 
stomatic transpiration. The cause of the differences 
™m temperature just noted is believed to be mainly 
connected with the circulation of the sap and with 
chemical changes within the plant tissues. 

The occurrence of a Jarger percentage of g 

The International Rubber Exhibition, 1914. 

The supplement to the Rubber World for 
March 27,1913, presents further information on the 
forthcoming exhibition in London, concerning which 
a note has already appeared in the Agricultural 
News, Vol. XII, p. 124. 

A list is given in this supplement of the 
honorary advisory committee composed of some three 
hundred residents in different parts of the world directly 
in touch with the cultivation and manutacture of 
rubber; and emphasis is laid upon the inclusion of 
fibres and tropical products generally in the exhibition 

a development that will widen the scope of the 
exhibition and render it generally interesting and 
instructive. The benefits that are likely to accrue 
from the interchange of information and ideas between 
agriculturists, manufacturers and consumers cannot be 
over-estimated since synchronically with the exhibi- 
tion will be held the Fourth International Rubber 
and Allied Trades Conference as well as a Conference 
of members of the International Association of Tropical 
Agriculture. 

The Production of Otto of Roses. 

The present high price of otto of roses consequent 
on the recent disturbances in the Balkan States makes 
the idea worth consideration that a small industry 
might be started in the West Indies. The sale of 
perfumes in the West Indian islands is much greater 
than is generally imagined and the main constituent 
in the various concoctions sold is the essential 
oil of the rose. Vanilla essence, jasmine, cassie, orange 
and cedar are also common ingredients. According 
to the Chemist and Druggist (Vols. XXVIII and 
XXIX) the Thracian rose is the variety chiefly culti- 
vated in Bulgaria. The essential oil occurs mainly in 
the ovaries and stamens rather than in the petals 
of the flowers. 

Eight thousand trees are planted to the acre and 
it takes about 220 fresh flowers to make a pound of 
blossoms. It is customary to grow vegetables in between 
the rows of trees. According to Gildermeister and 
Hoffmann, Rosa damascene is the chief variety and is 
probably the same as the Thracian rose. It takes about 
5,000 tb. of roses to yield 1 tb. of essential oil. It 
might be interesting if a few small-scale experimental 
distillations were nade with roses grown in the West 
Indies The so-called Cann rose appears to be one 
suitable variety for the purpose. In France, R. centi- 
folia is grown for the production of dried petals and 
rese water. 

It is obvious that the fundamental question is 
whether flowers sufficiently rich in perfume could 
be grown. As regards distillation and the distribu- 
tion of the produce, a central still seems to commend 
itself, though in many parts of Bulgaria each peasanb 
distils his own oil by means of a small copper still of 
extremely simple construction. 
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INSECT NOTES 

ROOT BORERS AND OTHER GRUBS 

IN WEST INDIAN SOILS. 

The article on this subject in the last issue of the Agri- 
cultural News provided useful information regarding the 
occurrence of, and damage inflicted by, the different species of 

hard back beetles in Barbados and St. Kitts. The following 
notes continue the subject in regard to the species in 
Antigua, Porto Rico and St. Vincent, and contain important 

information on the habits of the common hard back. 
he brown hard back in Antigua (Lac/:nosterna sp.). 
In Antigua, grubs of hard back beetles have for several 

years past been suspected of causing injury to sugar-cane, and 
in December and January (1911-12) serious damage was done 
to «a field of onions. In the latter instance the roots and 
bulbs of the growing onions were eaten to such an extent as 
to cause the loss of practically the whole crop on a field of 7 
acres. 

In the case of the attacks on sugar-cane, the cuttings 
used for planting were often injured sutticiently to prevent 
the growth of the shoots, thus necessitating a considerable 
amount of replanting or supplymg. 

In the older canes, these grubs are suspected of being 
root trimmers and causing damage by destroying the fibrous 
rou!s, 

Recently (Febiuary 1913) the Superintendent of Agri- 
culture for the Leeward Jslands has reported an attack of 
this kind on Indian corn, in Antigua. In this instance the 
corn was beginning to ripen ils grain, and the injury to the 
routs resulted in an appearance of the plants similar to that 
observed in plants dying of drought. Examination revealed 
the fact that many of the larger roots were denuded of the 
finer laterals. Injury of this sort may have been partly 
responsible for the conditions of Indian corn suffering from 
root disease, at times in Antigua, before the presence of the 
grubs was associated with the unfavourable condition of 
Indian corn, but in this instance no root disease symptoms 
could be discovered on examining the roots. 

The adult of this grub is a brown hard back somewhat 
smaller than P’hytalus smithi, and considerably larger than 
Lachnosterna patruelis. Specimens were sent for identifica- 
tion to Mr. Guy A. K. Marshall of the Imperial Bureau of 
Entomology, who states that it is Lachnosterna sp. and that 
there are no specimens of it in the British Mnseum. 

The May beetle or ‘Caculo’, in Porto Rico (Lachnos- 
terna sp). References: Annual Reports, Porto Rico Experi- 
ment Station; Second Annual Report of the Sugar Producers’ 
Association of Porto Rico, 1911-12. 

This is another brown hard back, larger in size than any 
of those already discussed. The following quotation is taken 
from the report by Mr. D L. Van Dine, Entomologist of the 
Sugar Producers’ Association, included in the Second Annual 
Report (see reference above). 

‘The ‘May beetie’, Lachnosterna sp. 
‘The injury to the roots of the sugar-cane by the white 

grub of the May beetle is the most acute insect problem before 
the Porto Rican cane planters. Mr. KE. A. Schwartz of the Bureau 
of Entomology at Washington pronounces the species to be 
closely allied to L. neglecta, Burm. ‘Iwo further species of 
the subfamily Melolonthides have been collected from the 
cane fields, one of which breeds at the roots of cane and the 
distribution agrees practically with that of the common 
Lachnosterna, though it occurs in comparatively very small 
numbers. At least three species of the related sub-family 

Dyanstides have been collected also, and in a certain district 
one of these, a large Rhinoceros beetle outranks the common 
‘May beetle” in numbers and in the injury to the cane’ 

The white grub in Porto Rico is a root trimmer, and so 
serious were the injuries resulting from its attacks that the 
Sugar Producers’ Association maintained one of its Assistant 
Entomologists in the United States for a considerable time 
employed in searching for a parasite or parasites which might 
exercise a satisfactory control over it in Porto Rico. 

The-white grub attacks the roots of orange trees and of 
several grasses, as well as of sugarcane. Often as many 
as fifty grubs have been taken from soil around the base of 
young orange trees. They sometimes cause the death of the 
tree. The adult beetle is a leaf feeder. 

Lachnosterna patens in St. Vincent. 
eultural News, Vol. XI, p. 346. 

This hard back beetle is considerably larger than any of 
those already mentioned. Only the adult form is known. 
In this stage of its life it feeds on the leaves of cacao and 
other plants. 

Neference: Agri- 

DYNASTIDAE, 

The insects included in this group are mostly scavengers 
in their mode of feeding in the Jarval condition; that is to 
say, the grubs of the Dynastid beetles generally feed on dead 
and decaying vegetable matter. 

It is known, however, that they sometimes depart from 
this habit and become active enemies of growing plants. 
Examples of this are found in the West Indies, and several 
species, in which this change of habit is known to have. 
occurred, are referred to below. 

The common hard back (Ligyrus tumulosus). Refer- 
ences: West Indian Bulletin, Vol. VI, p. 37; Agriculturat 
News, Vols. VII, p. 218, and IX, p. 186 

This is the most widely distributed in the West Indies 
and probably the most generally known of all the beetles m. 
these islands. 

It is the dark-brown or black hard back which occurs - 
in all the islands of the Lesser Antilles and is the one. 
that is attracted to lights in houses, and comes buzzing and . 
bumping around the lamps, falling with a thud to the floor 
or table, and then after a short pause frantically starting 
off again. 

The larvae live in decaying vegetable matter such as. 
megass, dead leaves, and pen manure. They probably do 
not attack plant tissues, that is, it is unlikely that they 
feed on roots, under ordinary circumstances at least, 
although they are often found in the soil in which plants 
are growing. 

It is only recently that the difference betweem 
the larva of this insect and that of the brown hard 
back (Phytalus smith) has been recognized in Barbados, 
and it seems likely that confusion may exist in each 
island as to the distinctions between harmless grubs 
in the soil and those which injure plants by feeding upon 
their roots and portions of the underground stem. These two 
kinds of grubs are similar in their general appearance. The 
grubs of all hard backs are whitish in colour and are 
possessed of three pairs of slender legs, which are attached 
to the thoracic segments—the anterior portion of the body 
just behind the head. The presence of these three pairs of 
legs is the chief characteristic which distinguishes the 
hard back grubs from the root borer or weevil larvae, as 
these latter are: always without legs. 

A related species, Ligyrus ruyiceps, is known as the 
sugarcane beetle in the southern United States. It is im 
the adult condition that this insect is injurious, for it is the 
adu’. which eats out cavities in the underground stem por- 
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-tions of the cane. A related insect of similar habit has been 

received recently from Barbuda. This is Dycinatus Larbatus, 

-a smooth, shiny-black beetle about the size of L. tumulosus, 

which is known to occur in Antigua, Barbuda and St. Kitts. 

The principal natural enemy of the common hard back 
is one of the burrowing wasps of the family Scoliidae, 
Dielis dovsalta, which occurs in Barbados, and in other 
islands, This wasp is related to the parasite of the brown 
bard back (Phytalus smithi) and that of the fiddler beetle 
(Elis atrata), which Lave already been mentioned. 

Dielis dorsata is an insect which exhibits marked 
colour differences in the two sexes, the dor-al surface of the 
abdomen of the female bearing large patches of a reddish 

-colour, whilst the male shows a bright golden yellow in the 
same positions. 

The banana root grub of Dominica and St. Lucia 
(Tomarus bituberculatus). References: Agricultural News, 

Vol, II, p. 264; Insect Pests of the Lesser Antilles 

The adult of this species is a moderately large beetle of 
the hard back type, measuring about } inch in length and 
Sinch in width. The grub is probably normally a scav- 
enger in its feeding habits, but on several occasions it has 
been the cause of serious injury to bananas, especially newly 
planted suckers, by destroying young roots and tunnelling 
into the soft base of the sucker. Ina few instances the 
adult beetle has been found tunnelling into the base of the 
banana plant itself. Plantains, tannias, yams, and the roots 
of young cacao plants are also attacked. 

In the next issue of the Agricultural News the subject 
will be continued with regard to the Rhinoceros beetles and 
‘other species of the sub-family Dynastidae that are known 
to inflict damage upon cultivated plants in the Lesser 
Antilles. An interesting and important account will also 
be given concerning the natural enemies of these grubs. 

SUBSOIL WATER. 

Jae 

in Part I of this article by Mr. H. A. Tempany, 
B.Sc., which appeared in the last issue of the Agricul- 
tural News, considerations of a general nature were 
dealt with in regard to the existence and movements 
of underground or subsoil water; in the following 
account will be considered some aspects of the question 
having special reference to West Indian conditions. 

Each island in the West Indies constitutes an entirely 
separate and distinct subsoil water system in which the 
reserve of contained moisture is continuously finding its 
way to the sea. The majority of the islands are wholly or 
partially volcanic in origin, and in those of smaller size, at 
any rate, the conditions most usually met with consist of 
a central peak or mountain range rising to a height of from 
“two to four thousand feet above sea-level, and possessing 
numerous minor lateral spurs and escarpements sloping down 
‘more or Jess evenly to sea-level at the coast. The central 
portions of these mountain ranges are usually composed of 
compact impervious volcanic rock, whilst the mountain 
slopes and valley bottoms are generally covered to a con- 
siderable depth with volcanic detritus and alluvinm of 
a character more or less permeable. 

Under conditions such as these, the rainfall is naturally 

- greatest in the more mountainous central region, and dimin- 
ishes as the coast is approached; the cultivated lands, on 
the other hand, are in most cases confined to the compara- 
tively level tracts of the coastal region, the mountainous 
centre being left largely in a state of nature 

In the case of certain islands, notably Tcinidad, 
Barbados, Antigua, Barbuda and St. Croix, a somewhat 
different state is presented, volcanic formatious being there 
replaced wholly or in part by more or less permeable sedi- 
mentary strata, the well-marked central mountainous region 
giving place, to a considerable extent, to undulating ranges 
of hills of lower elevation, 

In all cases, however, each ‘sland constitutes a system 
in which subsoil water continually drifts down to the sea 
from the central region, the general character and rate of the 
flow being governed by local physical conditions in each case, 
but being naturally Jeast during dry periods. 

In general, the steeper the slopes the more rapid will 
be the seepage flow. In those islands possessing central 
mountain chains the movement of subsoil water will show 
very marked features. In districts such as these it is usual 
to find an abundance of rivers and watercourses which owe 
any permanent flow that they possess during drier periods 
to seepage of subsoil water along definite channels through- 
out their length. In rainy weatber they serve to carry off 
the surface or storm water. 

The conditions prevailing in the central mountain region 
will very considerably affect the character of the seepage flow 
at lower levels. Thus, a heavy clothing of forest on the 
mountain sides will have a marked effect in this direction. 

The powers of forest to modify the effect of rainfall are 
well known; a large proportion of the rain which falls in 
forest-clad region, is held up in the water-retaining surface 
layers, whereas if the land surface had been denuded of 
trees, this would have run off as storm water. 

The moisture held up in this way becomes subsequently 
available for maintaining the supply of subsoil water; and 
when an adequate forest growth clothes the sides of the 
central mountain region in West Indian islands, it must go 
far to ensure a regular and even supply of subsoil water from 
the upper to the lower levels. 

In the absence of such a forest clothing, a far larger 
proportion of the rain which falls will pass off as storm water, 
and in consequence the supply of moisture available to 
maintain the flow of subsoil water in the dry months will be 
greatly lessened. As a result, the lower cultivated Jands may, 
under these conditions, be subject to very considerable 
fluctuations in the level of the water-table, and this may 
adversely affect crops growing thereon. 

The effect of fluctuations of this description will tend to 
be most marked in cases where the cultivated lands slope 
evenly up from the sea to the bases of the mountiins and are 
underlain by subsoils composed of volcanic detritus which 
attain a considerable depth. Under these conditions, the 
subsoil flow will be rapid in rainy weather, but when 
dry weather supervenes the level of the subsoil water table 
may drop below the reach of the growing plants. 

On the other hand, the effect will tend to be less marked 
in the case of the broad alluvial valleys and plains rising very 
gently from the sea-level and enclosed by high hills, such as 
constitute an important part of the cultivated lands of some 
islands. Here the seepage flow will be slower as the height 
above the sea is less, and the risk of the complete cutting off 
of supplies of underground water during drought will be 
minimized. his constitutes one of the reasons why bottom 
levels are often preferred for purposes of cultivation, espe- 
cially in dry localities. 



GLEANINGS. 

It is stated in the Antigua Swn, (April 5, 1913) that 
at the last meeting of the Antigua Horticultural 
Society, held on March 26, the rules already drafted were 
confirmed. At present the society is composed of over 100 
members. The President of the society is the Bishop of 
Antigua. 

The value of the tulip tree (Thespesia populnea) asa green 
dressing has recently been investigated in Ceylon. It is 
considered that this plant ought to be more widely employed 
as a green manure for tobacco. The composition of the ash 
shows that it is rich in lime and potash, the latter constituent 
being largely required for successful tobacco growing. (From 
Tropical Life, for February 1913 ) 

It is stated in the St. Croix Avs that the Agricultural 
Society proposes to hold an agricultural and industrial 
exhibition in January next, and in order that the public may 
have time to prepare to compete for the prizes which will be 
offered, an account is given in the paper of the lists of awards. 
The society hopes for some help from the Government and 
expects to be able to distribute at least 5500 in prizes. 

The Annales de L’ Institut National Agronomique con- 
tains a paper describing an investigation of the different ways 
in which phosphorus and calcium occur in milk casein. It 
is concluded that phosphoric acid and calcium occur in the 
form of calcium combined with the acid, probably the 
tri-calcic phosphate, and as phosphoric acid itself, held by the 
protein and susceptible of being displaced by hydrolosis or 
saponification. 

In West Indian educational circles it may be of interest 
to learn that a recent invention has been made in regard to 
rubber bladders for footballs. It is well known that the 
India rubber bladder of the usual leather case football has 
the disadvantage that it is damaged very easily if sand 
gets between the rubber and the leather cover. In the Jndia 
Rubber Journal for March 29, 1913, it is stated that bladders 
are now made covered with a textile for the purpose of 
strengthening and protecting the upper surface of the bladder. 
This should also tend to lesson the rapid decomposition of 
rubber that occurs in the Tropics, 
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It is stated in 7'ie Board of Trade Jowrnal for March 27, 
1913, that from 20,000 to 22,000 bales of kapok were 
destroyed by fire at Samarang, on or about March 14, 1913. 
If the statement is accurate, this quantity, together with 
about 14,000 bales burnt at Sourabaya some six weeks prev- 
iously, accounts for 15 per cent. of the entire crop. Prices 
have consequently risen 2c. per kilog. in India, and 1 to 
l}ec. per kilog. in Amsterdam. 

A cireular despatch from the Secretary of State for the 
Colonies is published in the Barbados Official Gazette (April 
25,1913), in which the attention of the Government is directed 
to the forthcoming International Exhibition which is to be 
opened at Ghent in April next. One of the most important 
features as regards the tropics will be the display of exhibits 
illustrating the nature of, and the efforts of British adminis- 
tration to cope with, the various contagious diseases that are 
common in hot climates. 

A copy of a Plant Protection Ordinance has recently 
been received from the Director of Agriculture, Nyasaland. 
This Ordinance prohibits the landing of plants elsewhere 
than at Port Herald and enforces disinfection. ‘I'he Ordin- 
ance also provides for the control or eradication of insect 
pests or plant diseases within the Protectorate itself. Any 
person found guilty of an offence against the Ordinance is 
liable to a penalty not exceeding £50. 

The cultivation of Para rubber has continued to increase 
in the Straits Settlements, the total area planted with this 
product being about 135,000 acres. Pine-apples, which have 
commanded a good price during the past year have been 
planted largely as a catch crop with Para rubber. The price 
for coco-nuts in the same country has been generally higher 
than in the last few years and considerable attention, 
though not as much as is deserved, is being given to this cul- 
tivation. (From Colonial Reports—Annual, No. 750, 1911.) 

Reference is made in a recent number of the Australian 
Sugar Journal to a new mechanical cane cutter now under 
trial in Louisiana. About 2 acres of cane land have been 
set aside for the trial and the machine has made a series of 
successful short runs. The longest continuous run was 
between 60 and 70 feet. The stoppages were caused by an 
occasional stalk striking some exposed guide rod or nut of the 
machine, thus interfering with the even feed of the cane, and 
also by some difficulty in getting rid of the trash after it had 
been stripped. ; 

A note in Nature (March 6, 1913) refers to the memorial 
to the late Sir J. D. Hooker, which has been placed at the 
Parish Church, Kew. The memorial consists of a mural tablet 
of coloured marble, bearing the following inscription; *1817- 
1911, Joseph Dalton Hooker, O.M., G.C.S.1, C.B, M.D., 
D.C.L.,, LL.D., Associété Etranger of the Institute of 
France, Knight of the Prussian Order “Pour le Meérite”, 
sometime President of the Royal Society, for twenty years 
Director of the Royal Botanic Gardens, Kew. Born at 
Halesworth 30th June 1817, died at Windlesham 10th 
December 1911. The works of the Lord are great sought 
out of all them that hath pleasure therein,’ 
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STUDENTS’ CORNER, 

MAY. 

Second PERIOD. 

Seasonal Notes. 

An examination should he made of those canes that are 
seen dead or dying in the fields on various estates with the 
object of ascertaining the cause of death. In connexion with 
this suggestion read Fungus Notes in this number of the 
Agricultural News. What is the cause of pine-apple disease 
of the young cane plant! Careful observations should be made 
to ascertain whether the eggs of the moth borer which are 
found on the young cane leaves are parasitized. The eggs 
are laid in batches and the mass turns black, thus rendering 
it distinctly visible to the naked eye. 

As regards young plants that have died, an examina- 
tion will possibly reveal the presence of the ‘root’ borer in 
the portion of the stem underground. Is the ‘root’ borer 
ever found in the stem above the level of the soil? 

The sugar factories will now be in full operation. 
Attention should be given to the matter of weighing 
canes. How may this operation be made to indicate 
the relative fertility of the different fields and _ the 
effects of different manurial treatments? Another impor- 
tant matter is the efficiency of the mills, and in this 
connexion read the article in the present number of this 
journal entitled Multiple Mills. See also the article on the 
value of the upper and lower halves of the sugar-cane in 
the last issue of the Agricultural News. 

Fie. 4. ZEBU BULL. 

The attention of the student has frequently been 
directed of late to the importance of breeding selected cattle 
having in view one of the following objects at a time: 
(a) labour capacity, (b) meat-producing capacity, (c) milk- 
yielding capacity. 

Quite recently a suggestive paper on the possibility of 
producing a new breed of cattle for the Tropics has been 
published in the American Breeders’ Magazine. The infor- 

mation is based upon crosses that have been made between 
the Zebu (see Fig. 4) and the Hereford breeds (see Fig. ‘5). 
The results obtained to will be found abstracted on page 152, 

Hererorp Buu. ives. By 

In the first generation of the crosses, the Hereford 
characters are dominant, but the hybrid although resembling 
the animal shown in Fig. 5 is longer in the leg and more 
active lcoking. What is most important, these hybrids were 
found to remain tick-free on tick-infested pastures. 

It is expedient that the student should pay great atten- 
tion to such a matter as this by observing the characters of 
any crosses that may be found between Zebus and Herefords, 
and by comparing their points with those of the animals 
shown in the accompanying photographs. 

Questions for Candidates. 

PRELIMINARY QUESTIONS, 

(1) What do you understand by the term osmosis? 
Describe the occurrence of this phenomenon in the soil. 

(2) What objections are there to the name ‘root borer’? 

INTERMEDIATE QUESTIONS, 

(1) In planting yams, does the size of the set affect 
development? Can you explain this? 

(2) Describe any insect pest of yams. 

FINAL QUESTIONS, 

(1) What is ‘fancy’ molasses! Compare its cost of 
production with that of muscovado sugar and with that of 
ordinary molasses. 

(2) Show by means of line drawings the difference in 
appearance between Phytalus smithi and Ligyrus tumulosis. 

Important information is presented in the Quarterly 
Journal of Experimental Physiology, Vol. VI, No. 1, in 
connexion with the recent results that certain organs in the 
body can produce substances (hormones), some of which are 
capable of stimulating the secretion of milk. Experiments 
were conducted to see if the administration of certain of 
these glandular extracts could increase the yield and quality 
of milk under the ordinary conditions of farm practice. It 
was found that although the injections increased collection 
of milk in the lower portions of the udder, there was no 
alteration in the total quantity yielded per diem, nor any 
variation in the quality of the miik. 
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FUNGUS NOTES. 

RED ROT FUNGUS AND THE SUGAR- 

CANE IN THE WEST INDIES. 

Part-II. 

In the last issue of the Agricultural News an account 
was given of inoculation experiments with the red rot fungus 
(Colletotrichum faleatum) carried out by South and Dunlop 
in St. Kitts. In the present, and tinal article on the 
subject, will be presented the results obtained by these 
investigators from subsequent experiments in Barbados. 

It may be remembered that in the St. Kitts experi- 
ments, the different series of inoculations were made on 
White Transparent, and the fungus appeared not to be an 
active wound parasite on the growing cane. There was, 
however, some evidence to show that infected cuttings of 
this variety might occasionally perpetuate the disease, 
though the most generally observed effect was a falling 
off in vigour and appearance of the young shoots growing 
from the infected cuttings without any definite sign of 
C. falcatum in the shoots. The following work, carried out 
in Barbados, was designed to investigate the behaviour of 
the fungus in infected cuttings in a more complete manner, 

EXPERIMENTS IN BARBADOS, 
Your lots of forty cuttings were obtained from healthy 

plants belonging, respectively, to the following varieties: 
B.147, 13.376, Bourbon and White Transparent. About half 
of each lot were top cuttings, the remainder being stem 
suttings, later referred to as ‘bottoms’. Before treatment, the 
forty cuttings of each series were paired as regards size to 
ensure the control plants being strictly comparable. Treat- 
ment consisted first in a thorough washing to remove mealy- 
bugs and dirt; the planting material was then sterilized for 
five minutes in corrosive sublimate (1 in 1,000), dried in 
the sun, and finally the ends were tarred, with the object 
of preventing subsequent infection in the soil. Twenty 
cuttings of each variety were then inoculated in the 
mycological laboratory of the Imperial Depar!ment of 
Agriculture, the methods employed being the same as those 
used in the case of series A in the St. Kitts experiments, 
except that mycelium was used from a culture four days old 
and sterile wet cotton wool was bound over the needle 
wounds, Before planting out, notes were made as to the size 
of each cutting, and any which were found to be slightly split 
in the exposed tissue at each end were retarred. The 
cuttings were planted horizontally in thoroughly moist well- 
tilled garden soil adjoining the laboratory 

In carrying out the experiments comparative observations 
were recorded with a view to obtaining information on the 
following points: — 

(1) External and internal changes in the inoculated and 
controls before the appearance of the shoots above the ground. 

(2) Effect of the fungus, and of ‘tops’ and ‘bottoms’ and 
size of cuttings on rate of germination (i.e. the first appear 
ance of the shoots above the gronnd). 

3) Extent of infection after germination. 

(4) Effect of inoculation on the development of the 
young canes, particularly as regards whether the fungus can 
spread from stool to shoot. 

[It will be convenient to present the results in the order 
of the above arrangement. 

KESULTS. 

One week after planting there were dug two pairs of 
enttings of each one of the»four varieties. Light showers 

had fallen during the week and the soil was in a good 
damp condition, having a midday temperature of 100°F. at. 
a depth of 3 inches. 

As regards external characters, there was very little- 
variation to be seem between the different sets of material 
planted. The cutting was generally swollen with the central, 
bud more developed than the remaining two at either end. 
The root system had-developed from the underneath surface- 
only, the roots being about 4-inch in length and more or 
less confined to thestwo lower nodes. 

On removing the tape the controls of all four varieties- 
showed either no digcoloration, or else a slight blackening: 
around the puncture; but in the inoculated canes there was 
a streak in the rind about }-inch wide by }- to {- inch long: 
of a red or reddish-brown colour, sometimes accompanied by 
shrinkage and wrinkling. 

On splitting open the cuttings in the plane of the- 
needle wound a brick red discoloration was found extending, 
in the case of one of the inoculated Bourbon cuttings, 
through the entire internode; in most of the inoculated 
cuttings of the other varieties the discoloration was less, 
measuring about 1} by ,%,-inch. Cultures were made from, 
all these discoloured tissues and (. falcatwm was obtained in 
every case, thus providing conclusive evidence of successfull 
inoculation. In the controls (and in the inoculated cuttings 
too) there was some grey and red discoloration in the top. 
and bottom internodes, although partly the effect of tar 
absorption, bacteria were isolated from the red tissue and 
a pink Fusarium from the grey. ‘Tarring is therefore not 
sufticient to prevent infection at the cut ends, though it is 
probably the splitting that enables bacteria and fungus 
saprophytes to enter. 

Turning to the second series of observations on the rate: 
of germination, it will be convenient to consider first any 
differences between the controls and inoculated cuttings. 
Stated shortly, it was found that in the Bourbon series of 
shoots, six controls came through before the corresponding 
inoculated; in the case of 6.376, four inoculated came through 
before the corresponding controls; in White Transparent twe- 
inoculated came above the ground before the controls to theses. 
and in B.147, ong inoculated appeared before its control. 
The remainder either appeared at the same time or did nob 
germinate atall. As regards total germination up to six 
weeks after planting, the following are the numbers of shoots. 
that appeared: B.147, ten control shoots, ten inoculated 
shoots; B.376, twenty-four controls, twenty-four inoculated; 
White Transparent, twenty-four controls, twenty-five inocu- 
lated; Bourbon, twenty controls, seventeen inoculated. 

The above figures point to the inability of the fungus. 
to check germination except in the case of the Bourbon 
cane. 7 

In connexion with the effect of ‘top’ and ‘bottom’ and 
size of cutting upon germination, the following observations. 
were made. ‘The pairs of very small cuttings (ie. the- 
cuttings with three nodes close together) germinated 
earliest, particularly in the case of B.376, which in general 
was the variety quickest to germinate; an exception appeared 
however, in the case of White Transparent, of which the very 
largest cuttings came up first. In the other three varieties, 
the small stem cuttings germinated before the large top. 
cuttings. 

The next point to be considered is the extent of infec- 
tion after germination. 

Two pairs of cuttings in each series were dug six weeks 
after planting. During the previous month the weather had 
been rather dry witha few slight showers. The soil was. 
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fairly moist. No great difference was observed between the 
“Gnoculated and controls, except that the developing buds of 
the inoculated cuttings were rather longer than those of 
the controls, namely, the inoculated shoots measured from 
1 to7 inches long, whereas the shoots of the controls were 
from }-inch to 5 inches long. There were occasionally roots 
“near the buds in the inoculated. There was practically no 
bud development in B.147, though there were as many roots 
-(each about j-inch long) arising chiefly from the end nodes, 
as in the cuttings of the other varieties. 

On removing the tapes, the rind was seen to be 
-discoloured purple, in the case of the inoculated plants, 
-about 13 by }-inch around the wound In the case of the 
Bourbon inoculated cuttings the discoloured area was accom- 
panied by much shrinkage and wrinkling 

On splitting open the cuttings, a red discoloration was 
seen to extend about 2 by }-inch around the wounds in the 
inoculated plants. The infection appeared to be spreading 
only very slowly, and there was no definite sign of the 
penetration of the fungus into the bud. The controls showed 
no discoloration around the wounds. ‘There was, however, 
some secondary infection, in both inoculated and controls, 
through the tarred ends which had somewhat split. Cultures 
were made to determine (a) if C. falcatvm was present in the 
wound discoloration; (b) the cause of the discoloration in the 
end internodes of the controls; (c) whether in one case the 
fungus in an inoculated cutting had spread into the next 
internode. The result of (a) was that C. falcatwm was 
isolated in every instance: in (b) bacteria but no fungi were 
isolated; in (c) a green Aspergillus fungus was isolated. 

There was sufficient evidence, therefore, to prove the 
inoculations to have been successful. 

The final series of observations concerned the effect of 
the fungus on the development of the growing canes. In the 
first place it may be stated again that B.376 was the quickest 
‘to yerminate. the slowest was B,147, and White Transparent, 
-although somewhat late to appear, produced eventually the 
strongest growth of shoots. At the end of three months after 
planting, an examination of the shoots gave the following 
results: The number of shoots withered or dead was, for the 
-controis and inoculated, respectively, 1 and 1 for B.147; 1 and 
4 for B.376; 3 and 8 for Bourbon; 2 and 2 for White Trans- 
parent. Except in the case of the Bourbon; the inoculated 
‘plants looked no worse than the controls; indeed, in many 
Snstances, the inoculated plants appeared decidedly more 
vigorous. 

An examination of the affected cuttings showed similar 
symptoms to those described in the St. Kitts experiments. 
There was a red discoloration throughout, though in most 
eases the tissue of the cutting was rotten. In several 
instances a rotting of the growing point had taken place, but 
although fifteen cultures were made from different diseased 
-growing tips, it was not possible in a single case to obtain 
a growth of C. falcatum. The green Aspergillus and the 
pink and yellow Fusarium already referred to were isolated, 
however, in some cases, as were also a Cephalosporium 
form and bacteria. Apparently (but not necessarily) these 
organisms are saprophytic. 

The point of greatest significance in the inoculated 
plants was the fact that the healthy shoots had completely 
severed their connexion with the cutting by the formation 
-of a woody fartition at the junction of the bud and cutting; 
these shoots had developed their own root systems, those 
roots which had first arisen on the etitting being dead. 
These features of growth were also observed earlier in the 

~experiments. Although the same change was found to have 
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oécurred in the controls, it was by no means so pronounced; 
indeed, in some of the controls there appeared to be very 
little thickening at the base of the young shoots, whereas: 
in many of the inoculated plants the woody tissue was }-inch 
thick and was bordered on thé internal margin by softer red 
tissue. This internal reddening was not often observed im 
the controls. 

GENERAL CONCLUSIONS. 

Taking all circumstances into consideration, it seems 
that the present position in regard to the parasitology of 
C. falcatum in the West Indies may be summed up as 
follows: — 

‘1) The fungus is a facultative wound parasite, of which 

the degree of virulence varies greatly according to climatic 
conditions, age, and particularly with the variety of cane. Its 
chief harm is in consequence.of its invert action on cane~ 
sugar, thereby tending to increase the glucose ratio in the 
factory, though, under certain exceptional conditions, its 
harmfulness may be felt through a reduction in the yield of 
cane per acre. 

(2) The chief mode of infection seems to be through 
the agency of boring insects, or through wounds caused by 
other means; though the St. Kitts experiments have not 
definitely settled this point. (See Parts I and II, Agricultural 
News, Vol. XIL, Nos. 286 and 287.) 

(3) In these experiments, the disease was not com- 
municated by infected cuttings. The presence of the fungus 
in cuttings from mature canes seems to stimulate shoot 
development and the growth of roots at the base of the 
shoots, apparently in order that the new plant may cut itsel€ 
off from the source of infection. In younger cuttings 
of White Transparent, and in all cuttings from Bourbon 
canes, the fungus appears to retard development, the 
buds, in these cases, seeming to lack that vigour which is 
characteristic of B.376 and the cuttings from mature White 
Transparent. In the St. Kitts experiments where the 
fungus appeared to retard development, the planted cuttings 
were from younger canes and were smaller in size. 

(4) The chief danger in planting infected cuttings 
would appear to lie in the fact that the soil becomes infected, 
thereby increasing the chance of the disease being communica- 
ted by boring insects that come in contact with the soil. 

(5) The behaviour of C, falcatum in the West Indies is 
different to that of the organism in the Mastern Tropics. 

Agricultural Education in St. Lucia.—A copy 
of the report of the Agricultural Superintendent, St. Lueia, 
on the teaching of agriculture in the primary schools of that 
Colony during 1912, has recently been received at this office. 
During the year under review it is reported that the examin- 
ations were undertaken by the Agricultural Superintendent, 
They were entirely oral, and the number of candidates 
presented was on the average of twenty-one per school. The 
results of the examination show that on the whole there has 
been improvement, the marks obtained being in the aggregate 
nearly 7 per cent. in advance of those of previous years. 
The suggestion made in earlier reports to the use of 
garden note books has with one exception been generally 
adopted with excellent results. The plants under cultivation 

-in the school gardens have included native and Huropean 
vegetables and also some cotton, cacao, canes and bananas. 
Budding work has been conducted on mango and orange 
seedlings. On the whole the condition of the gardens in the 
primary schools appears to be extremely good. 



160 

London.—Tur 

New York,—Messrs. 

Trinidad,—Messrs. Gorpon, 

MARKET REPORTS. 

West InpiA ComMITTEE CrincuLar, 

April 22, 1913; Messrs. E. A. de Pass & Co., April 

AOS: 

ArRowroot—sid. to 5d. 
Batata—Sheet, 2/10; block, 2/- per tt. 
BrEeswax—£7 15s. to £7 17s. 6d. 
Cacao—Trinidad, 71/- to 77/- per cwt.; Grenada, 63/- 

to 68/-; Jamaica, 62/- to 68/-. 
Oorrre—Jamaica, 63/- tv 80/-, 
Oorra—West Indian, £29 10s. per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 17d. to 224d. 
Fruit—No quotations. 
Fustic—No quotations. 
GincER—Quiet. 42/- to 62/-. 
IstncLass—No quotations. 
Honry—No quotations. 
Linz Juice—KRaw, 1/8 to 1/10; concentrated, £24 to 

£24 5s ; otto of limes (hand-pressed), 11/6,to 11,7. 
Logwoop—No quotations. 
Mace—2/4 to 2/9. 
Nourmecs—5jd. to 64d. 
Pimrentro—2!d. to 23d. 
Rupser—Para, fine hard, 3/44; fre soft, 3/02; Castilloa, 

2/6 per th. 
Roum—Jamaica, 2/3 to 6/-;per, gallon. 

GintEsPiz Bros, & Co., April 

18, 1913. 

Oacao—Caracas, I4c. to 15c.; Grenada, 14c. to 14jc; Trin- 
idad, 14}c. to 14$c ; Jamaica, 11jc. to 13#c. 

Oooo-nuts— Trinidad and Jamaica, selects, $37°00; culls, 
$25°00 per M. 

Oorrre—Jamiaica, 12c. to 14hc. per te. 
Gincer—8c. to 10c. per th. 
Goat Skins—Jamaica, 54c.; Antigua and Barbados, 48c. to 

5Uc.; St. Thomas and St. Kitts, 44c. to 46c. per tb. 
Grave Fruit—Jamaica, $2:00 to $3°25 
Limes—$9°00 to $10°00 
Macr—48c. to 50c. per th. 
Nurmrecs—110's, 12éc. 
Orancres—Jamaica, $300 to $3°25 per box, 
Pimento—4c}. per tb. 
Sucar—Centrifugals, 96°, 3°33c. per tb.; Muscovados, 89°, 

2°83c.; Molasses, 89°, 2°d8c. per tb., all duty paid. 

Grant & Co., April 28, 

1913, 

Oacao—Venezuelan, $15°25 per fanega; Trinidad, $14-40 
to $14°60 per fanega. 

Ooco-nut O1r.—$1°11 per Imperial gallon. 
Oorrre— Venezuelan, 16c. per tb. 
Oopra—$5'00 per 100 tb, 
DxHat—$4°25. 
On1tons—$2°50 to $4°00 per 100 tb. 
Peas, SpLit—$6 25 per bag. 
Porators—English, $1°40 to $1°80 per 100 th. 
Rice—Yellow. $5°50; White, $5°75 to $6:00 per bag. 

SoeaR—American crushed, no quotations. 
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Barbados.—Messrs, James A. Lynon & Co., Ltd., 

1913; Messrs. T. S. Garraway & Co., 

May 5, 21. 

May 3, 

ARrRoWROOT— $475 to $7°50 per 100 tb. 
Oacao—$13°50 to $14-00 per 100 th. 
Coco-nuts—$16°00 
Hay—$1°50 per 100 th. 
Manvures—Nitrate of soda, none; Cacao manure, $48-00 

to $50:00; Sulphate of ammonia, $85:00 per ton, 
Motasses—No auotations. 
Ontons—$1°25 to $2°36 per 100 th. 
Pras, Spirir—$6'00 to $6°25 per bag of 210 th; Canada, 

$4°40 per bag of 120 th. 
Porarors—Nova Scotia, $2°40 to $3:00 per 160 th. 
Rice—Ballam, $5°15 to $5°30 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. : 
Suear—American granulated, $4°00 per 100 th. 

British Guiana.—Messrs. Wierinc & Rucurer, April 

26, 1913; Messrs. SanpBacu, Parker & Co 

April 25, 1913 

2? 

ARTICLES. 
Messrs. WIETING Messrs. Sanp- 

BACH, PARKER & HACGHEEE: & Co. 

ArRowRooT—St. Vincent 8c. per tb. == 

Batata—Venezuelablock} No quotation — 
Demerara sheet 65c. per tb. 

Cacao—Native 18c. per tb. 19c, per th. 
Oassava— _ 12e. 
Oassava STARCH— $500 to $6:00 — 
Coco-nuts— $16 to $20 per M.|$10 to $16 per M. 

OCorrEE—Creole lic. to 18c. per tb.}  18c. per fh. 
Jamaica and Rio 18c. per tb. 19c. per tb. 
Liberian 13$c. per th. 13c. per tb. 

DHaL— 

Green Dhal 
Eppors— 
Motassts—Yellow 
Ontons—Teneriffe 

Madeira 
Peas—Split 

Marseilles 
PLANTAINS— 
Potators—Nova Scotia 

Lisbon 
PoraTors-Sweet, B’bados 

Rice—Ballam 
Creole 

TAaNNIAS— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

Timber —Greenheart 

Wallaba shingles 

s» Cordwood 

$3°75 to $400 per 
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$7 °50 per bag 
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some Aspects of Rainfall 

iss PATHETIC admission of human dependence 

S, upon natural forces is found in the avidity 

<4 with which use is made, as a source of casual 

conversation, of the apparently incontrollable factor 

whose vicissitudes will often occasion the 

concern and disappointment. The 

avoided that the subject of rainfall excites sympathetic 
ynterest. It might, however, do more, 

many aspects of the subject which are directly 

related to the business activities of everyday life; 

gravest 

fact cannot be 

There are 

rainfall is often the limiting factor in the yield of 

crops. The statement, however, means more than it 

says. Accurately speaking, it means that after a certain 

point is reached in the yield per acre of any crop in 

any locality, further investment of capital in the form 

of cultivation or manuring ceases to be profitable. 

It is obviously important to know exactly what this 

limitation is, and the first requirement is a large 

number of well-distributed rainfall records extending 

back over a sufficient number of years to permit of 

a reliable average being taken. Conjointly with these 

records are required seasonal returns of the yields of 

the different crops, and chemical and physical data 

showing the proportion of the rainfall that remains in 

the soil for the uses of the plants, and the proportion 

of water these plants normally contain. Such data 

being provided, it is then a mere arithmetical 
calculation to determine whether or not the 

normal yield of any particular crop in any one 

locality is hmited or not limited by the average 

receipt of rain. If itis not, then, other things being 

equal, there is opportunity for further investment of 
capital per acre; if the average yield is limited by the 

rainfall, irrigation, or the planting of specially selected 

drought-resisting varieties is the line along which 
the best chance lies of increasing the average yield— 

though, of course, cultivation in itself reacts favourably 

on the amount of water retained in the soil—a factor 
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‘which, as has already been pointed out. enters into 

the fundamental relationship that exists between 
‘raintall and the yield of crops. 

In a somewhat narrower aspect the importance of 
rainfall records is evinced by comparing. every season, 

-yield and precipitation on individual estates. During 
a dry season, or a very wet season, certain lines of 

expenditure in estate management will be 

than when the weather is normal. QOvthers, of course, 

will be higher. he systematic observations of the 

wain received are therefore useful as a check on the 

apportionment of circulating capital; and although the 

application in this way is often unknowingly recognized, 
its acknowledgement as a definite correlation would 
appear to be by no means general. 

lower 

There is often some doubt cast upon the reliability 
of rainfall records—not that the actual observations are 

inaccurate, but rather the circumstance as to whether 

vain gauges on large estates are placed in such positions 

as to ensure a truly representative estate record. On 

those plantations, for instance, which run down to the 

seashore, it makes the greatest difference if the 

yecording instrument is placed on or near to the 

-coast, or higher up on the estate. [For one thing, 

the actual rainfall is liable to be much less near 

the sea; and in the second place, the degree of ex- 

posure to wind may mean that the gauge in such 
a place will receive less water than one in a more 

sheltered position, even though the precipitation is 
exactly the same in each case. This point is not a new 
-one. It has been critically considered in investigations 
to find out whether forest-clad Jand induces more rain- 
fall than jand which is bare, and the question may 

well be regarded with care in this its more limited 

aspect. 

In the West Indies much of what has been said 

above is directly applicable, though a consideration of 
the these colonies brings ont several 

points of uniqne interest frequently absent in large 

continental tropical countries where conditions are 

more stereotyped. Alluding, for instance, to the ques- 

tion of the etfects of forests on rainfall in the West 

Indies, the statement has been made that rain clouds 

which approach more or less flat islands like Antigua 

or Barbados frequently rise and split, or retire in an 

erratic manner out to sea. The presumable explana- 

tion of this curious phenomenon is that the heated air 

rising from the land interferes with the natural pre- 

<ipitation of moisture by stimulating vaporization, and 

by setting up repellent air currents. The inference 

cannot be resisted that afforestation would actually 

rainfall in 

have the effect of increasing the rainfall under such 

conditions as these, and the idea would seem to warrant 

the rapid acceleration of the afforestation movemens 
that has recently been started in many islands. 

\ 

Another curious feature in the West Indies is 

the ‘Statia’ rain of St. Kitts, an island near to which 
lies, some few miles off, the Dutch isle St. Eustatius— 

popularly known as ‘Statia’. Reliable observers say 

that at certain times of the year, clouds can be seem 

extending from the respective peaks in each island 

across the channel. Eventually they should meet. If 
they do not meet there will be no rain. If they do, the 
land around the coast receives the shower which for 

for some hours the local observer has confidently 
anticipated. 

There are other features of West Indian rainfall — 

generally quite local ones—which are of very great 

interest to those they immediately concern. These 
may be dispensed with here, however, and we may con- 

clude with a few references in regard to artificial water- 
supply and rainfall. 

Common observation shows that there is a pronoun- 
ced difference in the benefit derived froma sharp shower 
in the Tropics and prolonged watering or even irrigation, 

Why natural rainfall should be superior can be explained 

on general physical grounds, but the explanation does 
not appear to have been entirely established by experi- 
ment. The kinetic force of tropical rains causes more 

rapid penetration, and also, the shade, and the satura- 

tion of the atmosphere check evaporation. Undoubt- 

edly some of the gases carried down by rain exert 

a useful influence: gases like oxygen, nitrogen, oxides 
of nitrogen—the latter being common after thunder- 

storms—and even carbon dioxide may have some use- 

ful action on the unavailable food supply in the soil. 

Also the temperature of the rain may be felt. Consid- 

ering the large quantity of water that is used in 
gardens in the West Indies, an experimental investiga- 
tion of the subject would no doubt be of value, in that 

it would help to provide ways for reducing the big 
demand on local supplies that are not always constant 

enough to stand it. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture is due 
to depart for England, on duty leave, by the R.M.S, 
‘Magdalena’ on the 28th instant. Dr. Watts will 
conduct official business in England, and will confer 
with the Colonial Office on masters pertaining ta 
West Indian agriculture. 
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SUGAR INDUSTRY 

THE SUGAR INDUSTRY IN FORMOSA. 

The rapid development of the cane-sugar industry in 
Formosa practically dates from the conclusion of the Chino- 
Japanese war in 1895, when the island became a part of the 
Japanese Empire. The country was not easily subdued. 
In 1898, however, the last rebellion was suppressed, and 
curing 1900-2 a law was promulgated for the encourage- 
ment of sugar cultivation, and a Sugar Bureau was estab- 
lished at Tainan to supervise all matters regarding the 
island’s sugar industry. The work of this institution was 
aided by the introduction of a special protection and bounty 
system on the part of the Formosan Government. 

Recent developments in Formosa have been described 
Jately in an article entitled The Formosan Sugar Industry, 
Past and Present, by T. Murakami in the International 
Sugar Journal, for March 1913. 

In this it is stated that the earlier work «f development 
consisted mainly in the introduction of new seedling varieties 
from Java, Hawaii and Mauritius. In ceurse of time, 
bowever, many of these varieties being unsuited to the soil 
and climate of Formosa lost, one by one, their superior 
characteristics. Indeed, Rose Bamboo is the only variety 
which, by withstanding the severe tests of ten years has 
proved to-day to be the ideal cane for Formosa. 

The tendency during the earlier years of the past 
decade for Formosa to extend the intensive cultivation of 
sugar-cane has induced Japanese capitalists to erect a large 
number of first-class modern factories, constructed mainly by 
the large British, German and American houses (e.g. the 
Mirrlees Watson Co., the Harvey Engineering Co., both of 
Glasgow; the Honolulu Iron Works of Hawaii; Maschinen- 
fabrik Sangerbausen of Germany; and the Blymyer Iron 
Works Co, U.S.A.). In these factories yellow sugar for 
direct consumption is made, and also grey sugar for refining 
purposes. More recently there have been erected a few 
factories equipped with a complete plant for making white 
sugar, either by the carbonatation or sulphitation processes. 
There are thirty-one of these factories, having a total capacity 
in twenty-four hours of 22,800 tons of cane, yielding, per 
season, 5,445,451 piculs of sugar (1 picul=133 33 tb.). In 
1900, according to H. C. Prinsen Geerligs, the country’s 
total output of sugar was approximately 45,000 tons; in 
1910, it was 230,000 tons. 

The method of sugar manufacture in vogue in Formosa is 
a combination of Hawaiian and Javanese methods of boiling. 
In Japan there is a considerable demand for small-grained 
moist sugar of fine colour, having a certain ‘viscosity’ pro- 
duced either by the formation of glucose during the 
clarifying and boiling stages, or by adding a greater or lesser 
amount of glucose to the disintegrator. This demand is 
met by several of the factories in Formosa. 

An idea of the progress made in sugar manufacture in 
one of the largest Formosan factories can be obtained from 
the following data: sucrose extracted in juice, per cent. 
sucrose in cane (1908-9 crop) 87°5; (1911-12 crop) 91:2; 
total lost sucrose per cent. on cane, (1908-9 crop), 3°47; 
(1911-12 crop) 2°53. 
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In concluding this account of the sugar industry io 
Formosa, reference may be made to the country’s future 
prospects, which is summed up as follows by Prinsen 
Geerligs, in the World’s Cane Sugar Industry:— 

“Lhe construction of more factories is under way, so 
that if the westher had rot been too unfavourable, in the 
year 1911-12, Formosa would have produced an amount of 
sugar equal to that required by Japan for supplying her own 
wants, in addition to her own production of 1,000,000 piculs 
(60,000 tons). 

‘It is certain that Formosa will not be satisfied with this 
success, and will aspire after greater things, and endeavour 
to export her produce to other countries, either as raw sugar 
or as sugar refined in Japan. 

‘We must not lose sight of the fact that the success 
achieved is greatly due to the Government’s powerful! 
patronage, and the preferential treatment accorded to 
Formosan sugar in Japan.* The industry may, of course, 
lose all these privileges before long, in which case the present: 
state of affairs may change altogether; but we must not 
forget how in Europe at the time of the sugar bounties, 
refined sugar could be exported to foreign countries by the 
levying of a high surtax and a clever co-operation of sugar 
refiners and merchants. 

‘The possibility of a great export trade in Formosan 
sugar depends on Japanese inland politics, so that we cannot’ 
say anything certain about it. We may predict, however, 
that Formosa will produce after 1912 a quantity of sugar 
large enough to supply Japan’s wants, and for the rest we 
may leave things to the future.’ 

DETERMINATION OF SUCROSE IN 

MOLASSES. 

In an article on this subject in the Louisiana Planter 
for March 1, 1913, it is pointed out that the methods of 
analysis of molasses in general use in Louisiana, require the em~ 
ployment of no excess, or at most, a slight excess of Jead in: 
clarification, and in this way often very imperfect clarification 
is obtained. Frequently an excess is employed of necessity, 
without means being taken to eliminate the error due to this- 
excess. Deerr’s method of eliminating the error by using 
long polarizing tubes and solutions of high dilution, is. 
impracticable for sugar work in Louisiana, as well as being: 
awkward in any case. 

Another way to eliminate the influence of the lead preci- 
pitate is by the use of dry lead subacetate clarification, and. 
Tervooren’s principle along with this clarification has been 
used with very satisfactory results. An excess of dry lead is 
added to the half-normal molasses solution and after filtering, 
the excess of lead is removed by adding approximately the- 
right amount of dry finely powdered oxalic acid. After 
filtration, the well decolourized, lead-free liquid is polarized, 
single and Clerget. It was found that too great an excess 
of lead should be avoided, as the Clerget result falls slightly 
after a certain excess has been reached. The maximum 
decolourization however, is produced by an excess which is 
too small to affect the Clerget method in this way. 

* A note in The Board of Trade Journal, for March 6, 1913, 
states that information was publi-hed in the Formosan Oficial 
Gocelte for August 11, 1912, to the effect that the assistance to 
he given to planters by the Government will consist of payment 
for the cost of young canes and fertilizers, money grants in aid 
of irrigation and drainage works, the loan of sugar manufactur- 
ing machinery and implements to suitable manufacturers, and 
the gift or loan of farming implements to cane-growers. 
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BPRUITS AND PRUIT TREES: 

CiTRUS FRUIT IN THE PHILIPPINES. 

Until recently. nothing had been done in the Philippines 
to stimulate and improve the cultivation of oranges and 
limes. A movement in this direction, however, has lately 
been set on foot by the Buteau of Agriculture, and an article 
in the Philippine Journal of Science for December, 1912, 
contains useful results that accrued from an investigation by 
the Bureau of Science into the commercial possibilities and 
cheinical composition of a few of the most important citrus 
varieties grown in that territory. 

Describing first, in a general way, the condition of the 
orange cultivation, it is stated that the trees are often 
planted too close, and that no attempt is made to prune or 
otherwise improve them, and the orchards are frequently 
overgrown with bushes. Plant lice and scale insects in 
places, occasion much damage, and injury caused by borers, 
and serious cases of gummosis are also to be found. Nearly 
every tree observed was a host of Loranthus philippensis, 
a parasitic plant of the mistletoe family. 

The chemical investigations on the Philippine orange 
(Citrus nobilis, Lour.) concerned analysis of the orange itself, 
the juice and the pulp. The average percentage gross com- 
position of the fruit is as follows: peel 23°4; pulp and seeds, 
766; seeds, 30. The average weight «f 788 oranges was 
138 grammes, and the average number of seeds in each fruit 
was twenty-two. It is of interest to remember in this connex- 

ion that the average weight of an orange of the California 
Washington Navel type is about 280 grammes, and the peel 
weighs, on an average, only 24 grammes, being but slightly 
heavier than that of the much smaller Philippine fruit. 

The percentage composition of the jnice of the 
mature Philippine orange is indicated by the following 
figures: solids, 11°80; sucrose, 711; reducing sngars, 3°44; 
protein, 0°75; ash, 048; citric acid, 060. The juice of 
the Washington Navel fruit is composed as follows: solids, 
13-9; sucrose, 11 3; reducing sugars, 7'9; citric acid, 0°S73. 

In order to determine if any special difficulties were to 
be encountered in the preservation of orange juice, the liquid 
was stored in bottles, to some of which 5 to 15 per cent. 
sucrose solution was added, and then sterilized at 80°C. 

After about a year the percentage of reducing sugars 
increased with a corresponding decrease in the sucrose and an 
increase in acidity. The beverage is somewhat bitter to the 
taste, but the addition of sugar is stated to make it palatable 

to all. It is believed that much of the bitterness could have 

been prevented by, adopting methods of pressing that would 
avoid crushicg the seeds and the segment covering. 

Another investigation concerned the fermentation of 
orange juice. Complete fermentation took place in seventy- 
two hours and the product was found to contain 0° 2 per cent 
of reducing sugar and 5°58 per cent. of alcohol. The 
flavour was good, but greatly improved on being kept in 
wood. Pot-still methods were employed. 

Afier another set of experiments on the extraction of 
orange oil, the question of the manufacture of paper from 
orange pulp was investigated. The paper produced by the 
orange fibre prssessed special waterproof and semi transparent 
properties, and although it is rather weak, there is cause for 
the belief that a special use may be found for this paper. 

The final section of the article concerns limes. The follow- 
ing figures showing the composition of the Philippine variety 
are interesting: one fruit, 44 grammes; peel, 7°56 grammes; 
pulp, 36°6 grammes; seeds, 1 gram. The juice contained about 
7'7 per cent. of citric acid, and the ash of the fruit 65°69 per 
cent. of potassium carbonate. When pressed by hand, each 
fruit yields about 7 cc. of juice which, if heated between 60° 
and 70° in the manner described for the orange juice, keeps 
well and is much preferred in the Philippines to the imported 
lime juice, which contains excessive quantities of sulphurous 
acid. 

FEEDING VALUE OF BENGAL BEANS. 

The following interesting report, by the Imperial 
Institute, on a sample of Bengal beans (Séizolobium 
aterrimum) forwarded for examination a few months 
ngo, to that institution from St. Vincent, has lately 
been received from the Agricultural Superintendent 
in that Celony:— 

The sample consisted of beans of an oval shape, about 
2-inch long, ,',-inch wide and }-inch thick. The beans had 

« brittle, shiny, black testa, and a hard straw-coloured 
interior. Ina number of cases they were slightly soft and 
discoloured internally, owing to their not being completely 
dry. The taste was faintly bitter 

The beans were plump and free from insect attack, and 
the sample was generally clean and free from extraneous 
matter. The results of examination expressed on the 
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material as received, was as follows: Moisture, 13°8 per cent.; 
crude proteins, 25°8 per cent., consisting of true proteins 
225 per cent., other nitrogenous substances 3:3 per cent.; 
fat, 3°5, per cent.; starch, etc., 48°S per cent.; fibre, 4.9 
per cent.; ash 3:2. 

The nutrient ratio ‘was 1: 2°2, this being the ratio 
between the percentage of crude proteins and the sum of the 
percentages of starch and fat, the latter being first converted 
into its starch equivalent. The food units were found to be 
122:1, (the total cbtained by adding the percentage of 
starch to 2°5 times the sum of the percentages of fat and 
crude proteins). 

The beans contained no alkaloids or cyanogenetic 
glucosides, 

In order to determine their commercial value, the seeds 
were submitted to a large firm of merchants in London, who 
valued them at from £5 10s. to £7 per ton, c.i.f. United 
Kingdom ports (February 1915). The firm added that these 
prices represent the value of the beans as a feeding stuff for 
animals, as it would hardly be possible to find a market for 
them in the United Kingdom for human consumption. 

There seems to be no doubt that these beans could be 
safely used as a feeding stuff for cattle, since they are 
already so employed in Mauritius (see Aulletin No. 24 de la 
Station Agronomique de Manrice, 1910). On account, 
however, of the high nutrient ratio of the beans, it is con- 
sidered advisable to dilute them with other feeding stuffs 
which are not so rich in proteins. 

Fruit Growing in the Canary Islands.—An 
interesting article appears in Zhe eld, for March 15, 1913, 
which describes the decline, during recent years, of fruit 
growing in Teneriffe and Las Palmas. 

The original staple industry in this Colony was the 
production of cochineal, which was eventually threatened 
with extinction consequent on the discovery of the aniline 
dyes. The advent of this calamity necessitated the intro- 
duction of new industries, and the inhabitants commenced to 
cultivate on an extensive scale, bananas, and later, tomatoes 
and potatoes. For a while the position of the island 
remained prosperous. Eventually, however, keen competi- 
tion and excessive cropping induced infertility in the soil, 
with a consequent deterioration in the grade of produce 
exported. 

It is stated that the quality of the bananas and 
tomatoes sent, at the present time, from the Canary 
Islands is distinctly unsatisfactory. As far as bananas are 
concerned, the consumers in England have no cause for 
anxiety in view of the ample supply from the West Indies, 
but the inferiority of the vegetables is not so easily ignored 
It would appear that there is every need for scientific contro] 
of agriculture in the Canary Islands. Besides this, however, 
there are several serious obstacles to be considered in con- 
nexion with the financial side of cultivation in the Canaries: 
land is expensive in view of keen competition. and grave 
difficulties are experienced as regards the supply of fresh 
water. Altogether it would appear that the commercial 
situation as regards agriculture in Teneriffe and Las Palmas 
is far from being in a state of permanent prosperity. 

Referring to agriculture in Morocco, the Journal of the 
Royal Society of Arts for April 11, 1913, states that the 
orange gardens around Letuan are said to yield fruit of most 
delicious flavour, and in spite of years of total neglect 
thriving fig and olive trees are found in every part of the 
country. Agriculture, generally, in Morocco, is very 
primitive. : : 

FATE OF TUBERCLE BACILLI OUTSIDE 

THE ANIMAL BODY. 

A very extensive investigation of the mode of dissem- 
ination and outside behaviour of the organism cansing 
tuberculosis in animals comprises Bulletin No. 161. of the 
University of Illinois Agricultural Experiment Station. 
The author of the paper is Dr. C. F. Briscoe. 

In the summary to the Bulletin it is stated first, that 
there are four recognized types of tubercle bacilli; human, 
bovine, avian, and a type that infects cold-blooded animals. 
The tubercle bacillus does not form spores, nor does it 
secrete a soluble toxin, though the fact that poisons fare 
produced is well recognized, since tubercles can be brought 
on in animals by the injection of dead cultures 

The author next proceeds to emphasize the importance 
of definite knowledge as to the powers of vitality of the 
organism outside the animal body, namely its capacity for 
resisting conditions of environment inimical to its existence. 

The tubercle bacillus, although it does not form spores, 
is one of the most resistant species of bacteria; it can, 

however, be killed in a few minutes to a few hours when 
exposed to direct sunlight. The time of killing is less at 
higher altitudes, but it is ten to fifteen times longer in 
diffused light. 

Tuberculosis sputum reduced to dust and inhaled by 
animals causes tuberculosis, and a much less amount is 
necessary to produce the disease by inhalation than by 
ingestion, though infection by ingestion is believed tc be more 
common than is generally supposed. 

It is next pointed out that a decrease in the number 
of cases of tuberculosis can, in many places, be correlated 
with an improvement of the water-supply, It is reported 
that tubercle bacilli live for several months to more than a 
year in water and other material. 

As regards the exact time that tubercle bacilli live under 
certain conditions of environment, it was found that whereas 
pure cultures of non-spore-bearing organisms and _ the 
vegetative cells of spore-bearing germs exposed to direct 
sunlight in thin smears were killed in half to six minutes, 
the human, bovine and avian types of tubercle bacilli exposed 
in the same way were killed in one to four minntes. 

The former group of organisms exposed to desiccation in 
the dark died in one to four days, spores of B. subtilis took 
thirty-five days; the tubercle bacilli, four to eight days. 

Pure cultures of bovine tubercle bacilli mixed in cow 
manure and exposed in a 2-inch layer in a pasture field in 
the sunshine remained alive and virulent for two months. 
Guinea pigs inoculated with germs exposed in manure in the 
shade developed the disease with greater severity than 
those animals which were inoculated with germs not protect- 
ed from the sun. 

Tubercle bacilli in the manure of a naturally infected 
cow, exposed in the same manner as the artificially infected 
manure, were dead within two weeks after exposure. whilst 
those bacteria in garden soil and in a dead tuberculosis guinea 
pig buried in garden soil were alive on the 213th and 71st 
days, respectively, and dead on the 230th and 99th days, 
after first exposed. 

Tubercle bacilli live for more than a year in running 
water. A watering trough harbouring these germs may there- 
fore be a dangerous source of infection to cattle. 

Another possible source of infection is the bones of 
tuberculous animals which have been ground and utilized for 
manurial purposes. The danger from this source would, 
however, be obviated if the. bones were steamed as is fre- 
quently done. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date May 5, with reference 
to the sales of West Indian Sea Island cotton :— 

Only asmall business has taken place in Wcst Indian 
cotton since our last report; The sales amount to 60 bales, 
-which include St. Kitts and Antigua 19d. to 20d., Nevis 
18}d, to 19d, and St. Vincent at 23d. 

Prices are firm but spinners having fair stocks and poor 
enquiry for yarn, are not eager buyers. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending May 3, is as follows:— 

There have been no receipts or sales reported this week; 
consequently the market ‘remains unchanged. Although 
Factors are holding the odd bags of off cotton, of which the 
stock is largely composed, for one to two cents advance, 
which has not been paid. 

We quote, viz: 

” ” ” ” 

Extra Fine 28e. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26c. to 27le. = 149d. tol5id.,, 5, 3 3 
Fine 25c. = 144d. ” ye oH) ” 

Extra Fine off) 55, ey is 
in preparation J 

Fully Fine off 18c. to 20c. = 104d. to 114d. ,, 
in preparation J = 2 
Fine offin | f 18c. = 103d. ss 
reparation J a 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to May 3, 1913, were 961 
“bales, 3,166 bales, and 4,408 bates, respectively. 

ZAPUPE FIBRE. 

Detinite enquiries have recently been made at 
the Office of this Department for information on the 
newly introduced Zapupe fibre. The following article, 
containing a general aceount of the fibre, has been 
taken from the Bulletin of the Imperial Institute for 
January-March 1913:— 

Considerable interest has been taken in recent years in 
Yapupe fibre, which has been introduced into commerce as 
a substitute for sisal hemp. As in the case of the latter 
fibre, Zapupe is obtained from the leaves of certain species 
of Agave, but the exact botanical source is unknown. The 
plant occurs wild in the State of Vera Cruz, Mexico, and has 
been cultivated in the Canton of Tuxpam in that State since 
about 1901 or 1902. The plant is stated to yive better 
results under varied conditions of soil and climate than sisal, 
and as it requires little attention in cuitivation it seems 
probable that, once its value is known, its cultivation will be 
taken up in other countries. 

The best situations for the cultivation of Zapupe are 
gently sloping plains, or the lower slopes of mountains, with 
a fairly rich soil of not too porous a nature. As the plant is 
essentially tropical, it ‘will not flourish at high altitudes. It 
is usually propagated by means of suckers, which are 
removed from the parent plant when a few inches high, and 
planted in specially) prepared nurseries. After about eight 
to ten months the plants, now | or 2 feet high, are removed 
to their permanent quarters and set in rows 7 feet apart, 
with a distance of 5 feet between the plants. 

The cutting of the leaves is begun when the plants are 
four or five years old, and may be continued for a period of 
about eight or ten years, when the plant produces a large 
inflorescence, bearing numerous bulbils, which may be used 
for propagation. An average of about eighty leaves, giving 
a total yield of about 24%. of fibre, is obtained per annum 
from each plant in three cuttings. 

Two samples of Zapupe fibre have been examined 
recently at the Imperial Institute, with the results given 
below:— 

No. 1. This sample consisted of well-cleaned and well- 
prepared, lustrous fibre, almost white, and of good strength. 
The length of staple was irregular, in some cases reaching 
4 feet 8 inches. 

The fibre was analyzed with the following results, 
compared with corresponding figures for Mauritius hemp 
and for sisal hemp from the East Africa Protectorate: — 

Zapupe Mauritius Sisal hemp. 
fibre. hemp. 

Per cent. Per cent. Per cent. 

Moisture 2 13:0 Ll 
Ash 1:2 2°5 10 
A-Hydrolysis, loss 118 75 11-2 
B-Hydrolysis, loss 15°7 183 14:1 
Acid purification, loss 2°7 2:0 2°3 
Cellulose 775 76-4 78:2 

From 0:05 to From 0-05 to From 0:06 to— 
Length of jee" Q14in. 0-15 in. 0-16 in, 

ultimate fibres \aver, 0094 in 

It is evident from these figures that the Zapupe fibre 
approximated very closely to sisal hemp in chemical behaviour 
and composition, and that it was somewhat superior to the 
sample of Mauritius hemp, with which it is compared, this 
superiority being shown particularly by the smaller loss on 
B-hydrolysis (i.e. boiling for one hour with 1 per cent, 
caustic alkali). 

No. 2. This sample consisted of strong, lustrous, well- 
cleaned and well-prepared fibre of rather irregular colour, 
varying from cream to brownish-yellow, and generally darker 
than sample 1. The length of staple was irregular, up to as 
much as 4 feet 4 inches. This sample was not submitted to 
chemical examination, 

The specimens were submitted to a firm of fibre merchants, 
who stated that they had not previously seen such good 
specimens of Zapupe fibre, adding that the samples were of 

good growth and especially well prepared. They valued No. 1 
at about £32, and No, 2 at £30 per ton in London (January 
1913), with Mexican sisal at £34, and best quality 

Mauritius hemp at £28 to £30 per ton. 

This Zapupe fibre should always be readily saleable in the 
United Kingdom, but the valuations given above are consider- 
ably higher than usual, owing to the recent increase in the 
price of sisal and other cordage fibres, 
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& Co., Lid., London 1913. 

This interesting and stimulating little book has been pre- 
pared for use in the upper forms of rural secondary schools. 
The book is characterized by the large amount of practical work 
that is described, and by the clear illustrations which make 
the descriptions easy to understand. Although the subject- 
matter applies to temperate conditions, many of the ideas 
will be found useful in the teaching of agricultural science 
in the Tropics, and the text-book should be of the greatest 
assistance where the teacher’s skill is sufticiently elastic to 
enable him to substitute tropical material in the place of 
that indicated in the book under review. 

Chapter I deals with the structure.and germination of 
seeds. Following this is an account of useful experiments 
on seed testing. The succeeding section of the work dealing 
with the plant describes the different furms of roots and 
shoots, the fertilization of flowers and the elementary 
principles of plant breeding. A chapter is given to duration 
in plants and vegetative reproduction. In chapter VI the 
composition of plants is explained in a manner which is 
simple, practical and suggestive. 

The remaining part of the work concerns soils. The 
chapter on the relation of soils to water, describes, with illus- 
trations, several very instructive experiments, which can be 
conveniently conducted in the class-room by means of simple 
and easily obtainable apparatus. The importance of the 
extensive work of the last few years on the biological 
properties of the soil is reflected to the student, by informa- 
tion contained in Chapters XII and XIV, where an attempt 
is made to induce a conception of bacterial action and its 
economic importance. The book concludes with a short 
description of the cultivation of the chief British crops, 
emphasizing incidentally the paramount importance of 
systems of rotation. 

ls. 6d. 

SYLVICULTURE IN THE TROPICS. By*A. F. 
Broun. Macmillan & Co., Lid. London E.C. 8s. 6d. net. 

It is stated in the preface of this volume that the book 
was originally intended to form one of a series on agriculture 
in the Tropics; consequently, the materialization of this inten- 
tion has been the production of a work which is not 
restricted in its application to any particular area. 

The author commences by discussing the influence of 
soils upon forest vegetation, and illustrates, for example, the 
differences in regard to the species found on the Sudan 
cotton soil and on limey soils in the same country. The 
former soil is characterized by the large number of 
Acacias found, whereas on the latter formation such trees 
as Adansonia digitata, and Sterculiu cimerea are preva- 
lent. Proceeding to the effect of climate upon forests, 
the writer gives graphic descriptions of the vegetation 
of wet and dry situations. This chapter is followed by 
another dealing with the influence of locality, in which con- 
nexion, as is well known, altitude, winds and hurricanes 

constitute important factors. In Chapter IV the interesting 
biological subject of the relationship between trees and plant 
and animal allies and enemies is considered. Interesting 
facts are given concerning climbing plants like Landolphia, 
Laurensis and Ficus. Several fungus parasites are described. 
Due importance is attached in this chapter to the usefulness- 
of insects and birds as regards pollination; and quadrupeds, 
like antelopes and deer, are stated to be of value in the distri— 
bution of seed. On the other hand, the usefulness of these- 
animals is frequently counterbalanced by the damage done by 
certain species; in this connexion a brief account is given of 
some of the common insect pests of trees in the Tropics 

A subject of considerable interest in the West Indies is- 
the influence of forests on climate and locality, which forms 
the heading to Chapter VI. This may be read with advan- 
tage by those interested in afforestation in the West Indies. 

Part II of the work deals with the formation and regene- 
ration of forests. It would be impossible in the brief space 
of this review to enter into any details in regard to the large 
amount of information provided, but the reader’s attention 
may be called to those parts dealing with the collection of 
seed and the construction and management of nurseries, where- 
extremely interesting illustrations of tools and devices are re- 
produced. Following these matters comes an account of the 
preliminary operations that have to be carried out on an area. 
that is to be afforested. This section, again, is in many ways 
of direct interest in the West Indies. A large amount of space- 
is devoted to the subject of regeneration both by seed and 
by coppice. 

The third and last part of the volume concerns the 
maintenance and protection of forest crops. After dealing first 
with thinnings and pruning, measures for maintenance and 
protection are then described, including methods for the 
demarcation of boundaries, for fire protection, and for the: 
fixation of unstable soils by means of certain plants and by 
engineering works. 

The volume is well printed and illustrated and has 
a useful index containing references to the different species of 
trees alluded to from time to time in the text. 

TUBERCULOSIS IN FOWLS. 
The following note dealing with tnberculosis in fowls- 

is abstracted from the Journal of the Department of Agri- 
culture of New Zealand, Vol. VI, No 2:— 

Birds are most liable to this disease at the ‘moulting™ 
period, or when from any other cause the body is ir 
a weakened condition. 

The symptoms are many, but experience is required in 
their detection. To the untrained observer a wasted appear- 
ance is perhaps the plainest sign. Then the breast bone 
stands out sharply from the body, and the neck is devoid 
of flesh The comb presents an unhealthy appearance. 
Diarrhcea accompanies the disease and the excreta are of an 
unnatural colour. The bird is generally seen to limp in the 
right leg in the later stages of the disease. 

When opening up a tuberculous bird, the liver is found: 
to be greatly enlarged, from the presence of tubercle nodules 
which are scattered throughout the tissue. There is, it is 
almost needless to add, no cure. for this disease, but it 
may be prevented to some extent by keeping the birds in 
good condition, and the surroundings as sanitary as possible. 
A nourishing diet, with a plentiful provision of green food, 
clean water and grit are of much importance. Those birds 
which are visibly wasters should be killed, and great atten- 
tion must be paid to cleansing the fowl house, and to 
removioy all traces of infection, more particularly the 
droppings of affected birds. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 
The editorial in this number deals with the subject 

of rainfall. Various aspects of the subject in relation 
to agricultural practice and the topographical character- 
istics of different localities are considered in a general 
manner. 

Information of considerable economic importance 
is presented on page 164 in regard to the feeding value 
of Bengal beans. 

Veterinary notes, dealing with the subject of 
tuberculosis, will be found on pages 165 and 167. 

The newly introduced fibre known as Zapupe, is 
described in aa article on page 166. 

Insect Notes, which will be found on page 170, 
constitute a continuation of the subject of root borers 
and other grubs in West Indian soils. 

On page 174, important information will be found 

abstracted, dealing with the preparation of Para rubber 
in the Malay Stutes. 

Fungus Notes, on page 174, comprise two articles 
describing, respectively. a disease of sisal hemp and 
a new group of fungicides. 

Publications of the Imperial Department of 
Agriculture. 

The second number of Volume XIII of the West 
Indian Bulletin, which has recently been issued, 
contains an account of sugar-cane experiments in 
British Guiana. The authors are Professor J. B. 
Harrison C.M.G., M.A., F.LC., Director; F. A. Stock- 
dale, M.A., F.L.S., Assistant Director; and R. Ward, 
Agricultural Superintendent, of the Department of 
Science and Agriculture, British Guiana. Part I of 
the paper deals mainly with the probable error in 
sugar-cane experiments; Part I, the composition of 
the soil-water as affected by cultivation and manuring 
of the soil; Pars III, the manuring of the sugar-cane; 
Part IV, the effects of cultivation and manures on the 
soil of the manurial and experiment fields; Part V 
concerns varieties of sugar-cane. 

The Annual Report on Sugar-cane Experiments 
in the Leeward Islands for 1911-12 is now being 
distributed. This report, as in former years, comprises 
Part I dealing with varieties of sugar-cane, and Part II 
which describes the results of manurial experiments. 

The Annual Report on the Antigua Botanic 
Station is also about to be issued, and will be followed 
shortly by the reports on the St. Kitts and Montserrat 
Botanic and Experiment Stations. 

Of the Pamphlet Series, No. 73, on Lime Cultiva- 
tion in the West Indies, is in course of preparation. 

— ae 

Lime Cultivation in Dominica. 
An article on this subject appears in L’Agricul- 

ture Pratique des Pays Chauds (Paris) for March 
1913. It is written Ly C. Chalot, Professor a 1’ Ecole 
Supérieure d’agriculture coloniale, in collaboration with 
R. Deslandes, Ingenieur d’agriculture coloniale chargé 
de mission aux Antilles. It is pointed ont, in the 
introduction, that at Trinidad, Dominica, Montserrat, 
Jamaica, St. Lucia, Antigua and british Guiana, the 
products of the lime tree take an important position in 
the Colonies’ exports, though the cultivation of this 
crop in Dominica constitutes the main subject-matter 
of the article, in view of the greater importance of the 
industry in that island. 

A historical account of the industry is followed by 
a description of the different varieties grown at the 
present day. ‘The requisite climatic conditions are 
next considered, succeeded by an account of the clearing 
and cultivation of the soil for planting, including a 
description of the method of draining the land. 

The article will be continued in the next issue of 
the journal referred to. 

Acknowledgement is made in the article of assist- 
ance rendered to one of the authors by the Curator of 
the Botanic Gardens, Dominica, the Manager of the 
Bath estate, Roseau, and by others. 

The dissemination of the information in these 
articles in Europe and elsewhere should help to venti- 
late the possibilities attending a West Indian industry 
which is still in a state of active development. On the 
other hand, the information may induce efforts to 
extend lime cultivation in other portions of the Tropics 
outside the West Indies. 
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Agricultural Progress in British Guiana. 

A copy of the agenda of a meeting™of the Board 
of Agriculture of British Guiana on May 7, 1913, 
together with a summary of the proceedings contained 
in the Daily Argosy of the same date, has just been 
received from the Secretary of the Board. 5 

Interesting facts are contained in this communi- 
eation concerning the census of agricultural industries 
in British Guiana for 1912-13. In some respects it is 
to be feared that the returns show a serious falling off. 
There was nevertheless a large increase in the area under 
rice, 41,100 acres being under this cultivation as against 

36,000 acres for the previous year. Coco-nuts, which had 
increased in round figures by 2,000, were now 14,000 
acres. Cacao showed a falling off of some 300 acres. As 
regards rubber, the return was 3,000 acres, showing an 
increase of practically 800 acres. Limes now worked 
out at 739 acres as against 658, for the previous year. 
Ground provisions remained stationary at 18,000 acres, 

Serious reductions have occurred in the number of 
live stock. There was a reported decrease of 15,000 
head, though the figures sent in are said to need 
confirmation before being taken too literally. 

A Handbook of Queensland. 

Interesting and reliable agricultural information is 
contained in the recent publication having the above 
title, compiled by Mr. W. B. Paton, M.A., and issued by 
the Emmigrants Information Office, London. 

The section dealing with the agricultural industries 
in Queensland, which are to a large extent tropical, gives 
statistics showing that the area under sugar-cane and 
maize are respectively 130,376 and 153,916 acres. 
The State and Experimental Farms situated near Bris- 
bane and the Queensland Agricultural College are insti- 
tutions for research and education. The cultivation of 
land is stimulated in Queensland by the Agricultural 
Banks Act (Consolidated) 1911, by which the Govern- 
ment is authorized to establish and maintain an agri- 
cultural bank to make advances to farmers for improving 
their farms. Sugar land may be obtained at the rate 
of £2 to £6 per acre. To clear and cultivate uncleared 
sugar land in ()ueensland a capital of £6 to £8 is 
required. The canes mature usually in twelve months 
after planting. 

After providing information on the different tropi- 
cal crops other than sugar-cane grown in Queensland, 
which inelude rice, cotton, pine-apples, coffee and bananas, 
the publication deals in an interesting manner with the 
labour conditions, describing the employment of white 
labour in sugar cultivation and the occasional employ- 
ment of the South Sea Islanders. From January 1, 
1907, to January 1, 1915, a bonus was given by 
the Commonwealth Government on sugar-cane grown 
by white labour only, of Gs. per ton calculated 
on cane giving 10 per cent. of sugar, and 60s. 
Pe ton on the sugar-giving contents of beet. By 
No. 26 of the Commonwealth Acts of 1912, the Sugar 
Bounty Act 1905-12 is repealed. 

Lime Juice and Scurvy. 

The most notable example of the effect of certain 
substances existing in food in only minute traces is 
afforded by the investigations that have led to the 
discovery of the cause of beri-beri. Volume IX of the 
Annual Reports of the Chemical Society (1912) con- 
tains a review of this work, where the well-known fact 
is referred to, that the disease is prevalent among rice- 
eating communities in which decorticated or polished 
rice 1s consumed. Whole rice does not induce the 
disease. The substance inhibiting beri-beri has been 
extracted from rice husks by water or alcohol, and an 
alkaloid has been isolated to which the name of oryzanin 
is given. Small quantities of this substance keep 
animals free from the disease. 

More recently, in the Journal of the Chemical 
Society for March 1913, an investigation along similar 
lines is referred to, which has brought to light the fact 
that lime juice contains an anti-neuritic substance which 
is probably a specific cure for scurvy. The investiga- 
tion was hampered by the guinea pigs experimented on 
refusing to take oats—a diet which leads to scurvy in 
these animals. Several new nitrogenous compounds 
were isolated from the lime juice, however, and a con- 
tinuation of the investigation will in all probability 
lead to the recognition of lime juice as a valuable 
source of anti-scorbutic substances. 

Feeding Value of Cacao Husks. 

An article in the Journal d’ Agriculture Tropicale 
for January, 1913, deals with the results that have 
recently been obtained in regard to the nutritive value 
of cacao husks fed to milch cows. 

According to chemical analysis, 2 tb. of cacao is 
equivalent in feeding value to 1} tb. of bran, and this 
proportion was employed in the experiments. The 
price of the bran used was about twice that of the cacao 
husks. 

The trial was conducted with twenty cows over 
a period of four months At the commencement, about 
4 tb. of husk per cow per day was added to the basal 
ration, but after the quantity had been increased to 
about 7 tb., considerable difficulty was experienced in 
getting the animals to consume it. They became more 
difficult to milk. After a few days the yield of milk 
became lower by 7 to 8 per cent., and in one case _ it 
dropped to 20 per cent. of the normal quantity. 
On the other hand, the feeding of the husks increased 
the percentage of fat in the milk, so that the total 
fat content of the milk produced by the two foods 
was approximately the same. 

Reference is made in the article to Italian work 
on the same subject carried out with slightly fermented 
cacao husks. The results of these experiments showed 
that the husks were of very considerable value asa food, 
and it is thought that the fermentation may remove 
certain astringent substances which are normally pre- 
sent in the untreated material. 
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INSECT NOTES 

ROOT BORERS AND OTHER GRUBS 

IN WEST INDIAN SOILS. 

As was promised in the last issue of the Agricultural 
News, the above subject is continued in regard to the 
Rhinoceros beetles, and the natural enemies of the different 
soil-inhabiting grubs so far described in this series of articles. 

The rhinoceros beetles receive their common name from 
the presence of one or more projections from the upper 
surface of the thorax, or from the head and thorax. These, 
in most species, are more conspicuous in the males than in the 
females. 

The rhinoceros beetle of St. Croix and Jamaica (Strategus 
titanus). References: Agricultural News, Vol. XI, p. 346; 
Bulletin of the Department of Agriculture, Jamaica (Novem- 
ber 1903), p. 250. 

Strategus titanus was first reported to the Imperial 
Department of Agriculture as a sugar-cane pest in August 
1912, by Dr. Longfield Smith, Superintendent of Agriculture, 
St. Croix, Danish West Indies. Subsequent correspondence 
has brought out the following information with regard to the 
insect in that island. 

In 1871, Strategus titanus grubs were present in the 
soil of cane fields in St. Croix in such numbers as to cause 
serious injury, and in that year planters offered a price for the 
grubs Dr. Smith writes that the grubs eat the roots of 
sugar-canes, sweet potatoes and other plants, and in the case 
of the cane they tunnel in at the base of the stools, and eat 
their way up into the stalks of the cane, turning them into 
hollow tubes. This was written witk regard to the older 
plants in August and September last. As regards the 
attacks on the young plant canes, it is stated that the eyes 
and the young roots are eaten off and the grubs often tunnel 
into the interior of the cuttings used for planting, resulting 
in a germination in certain fieldsof not more than 20 per cent. 

he grubs appeared to be most abundant in August. In 
September many adult beetles were to be seen, and the larvae 
were present in smaller numbers. 

Strategus titanus seems normally to be more a scavenger 
that a direct pest on living plants The fields in which the 
attacks on canes have been most severe were manured 
with farmyard manure, largely made up from megass. Exami- 
nation of megass heaps has revealed the presence of this 
insect and the common hard back (Ligyrus tumulosus) in 
considerable numbers, 

Dr. Smith has made trials of poisoned baits for controll- 
ing the attacks of Strategus and good results appear to have 
been obtained with one of these in preliminary trials. This 
was prepared by using megass, 100 fh, and Paris green, 3 tb. 
A handful of this mixture was placed in a hole made with 
a drill alongside each cane plant. After an interval of 
about a week the baits were examined, and a large number of 
dead and dying grubs were found in and near to the poisoned 
megass. ‘This would indicate that a method of control has 
been found, and it only remains to determine to what extent 
this method will be effective when carried out on a large scale. 

Strategus titanus is considerably larger than any other of 
the species dealt with in these articles. The adult beetles 
range from 1 inch to 1} inches in length, whilst the larva 
attains a length of about 24 inches, and a diameter in its 
thickest part of about }-inch. The thoracic projections or horns 
which are characteristic features in the adults of many 
rhinoceros beetles, are represented in this species by very 
inconspicuous tubercles. 

Strategus titanus is recorded as occurring in Jamaica,. 
where it has been found in the decaying wood of an orange 
tree which was killed by attacks of the fiddler beetle. 

The Curator of the Experiment Station at Tortola 
recently reported the occurrence of this insect in the Virgin 
Islands, after having seen it in St. Croix. 

A large rhinoceros beetle is reported to have been 
a serious pest of cane ona limited area in Porto Rico, where it 
caused injury in exeess of that resulting from the attacks of* 
the Lachnosterna sp. (See reference under Lachnosterna sp. 
in Porto Rico, above.) This rhinoceros beetle is probably 
Strategus titanus, or a related species. 

The rhinoceros beetles of coco-nut palms, in Trinidad... 
(Strategus anachoretus), Reference: Circular No. 5, Board of: 
Agriculture, Trinidad and Tobago. 

This insect attacks coco-nut palms in Trinidad, where the. 
larvae are said to live in rotten wood or decaying vegetable 
matter. The adults, large beetles, sometimes 2} inches in 
length, tunnel into the base of young trees newly planted out. 
The larvae sometimes occur in the soil of sugar-cane fields, 
where they attack canes after the manner of Strategus titanus 
larvae in St. Croix. 

The attack by the adult Strateyus anachoretus om 
coco-nuts seems to be like that of the adult Vomarus bituber- 
culatus on banana suckers, while its attacks in the larval. 
stage on sugar-cane appear to be more like those of the 
larvae of Stratcgus titanus on sugar-cane in St. Croix. 

At least five other species of hard backs of the sub fam- 
ily Dynastidae are known in the Lesser Antilles, which may 
be of interest in this connexion. These are:— 

Cyclocephala tridentata which occurs in Dominica and. 
St. Lucia. it is fairly abundant in the former of these islands, 
judging from the numbers collected from time to time. There. 
appear to be no records of its habits in either the larval or 
adult stages. 

Cyclocephala dimidiata is reported from Grenada, as 
feeding upon the flowers and flower-buds of cotton, eating: 
the corolla and often injuring the essential organs. 

Cyclocephala vincentae in St. Vincent, and two species 
of Lewcothyreus, one occurring in St. Vincent and one in 
St. Lucia are only known from the habits of the adults 
of feeding on the leaves of plants, especially cacao and cotton. 

The injury resulting from the feeding of any of the 
adult beetles mentioned in these notes, is not severe. 
Occasionally a few leaves may be eaten, or in some instances. 
the adults may tunnel into the tissues of the plants and 
cause a certain amount of damage. The real danger from. 
these insects lies in their capacity for harm, while in the 
larval or grub stage of development. In fact, in the case of 
the root borers and the white grubs of the hard backs in the 
group Melolonthidae, these may become so numerous as to 
cause really serious injury to crops before the adults 
are known to the planters. ‘This is because many of these 
adult insects are not attracted to light, and they hide in the 
soil or among the foliage of plants during the day and thus 
are easily overlooked. 

Whenever a beetle of any sort occurs in such numbers as 
to attract the attention of the planter, he should at once 
ask himself—Where does the larva of this beetle live, and om 
what does it feed’ 

If it is a beetle of the weevil or hard back type, such as. 
the root borer or the common hard back, the larvae are almost 
certain to be found. under ground, either feeding among 
decaying vegetable matter, or in or on the roots of living: 
plants; or, in the case of the weevil, it may be a borer in the 
stems of trees or shrubs. 
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The larvae of the weevils referred to in these notes are 
all whitish grubs without legs: the larvae of the hard backs 
are all similar to each other in the fact that they possess three 
pairs of slender legs, and a long swollen abdomen or hind-body. 
“They are also whitish in colour, but at the hind end of the 
‘body the dark contents of the anal pouch shows through the 
body walls, giving a dark appearance to this portion. 

NATURAL ENEMIES. 

(1) Of the adults. 
Birds, lizards and toads are recognized as being insect 

wMfeeders, and it is likely that they are the most efticient 
natural enemies of the adult forms of the insects considered 
in this series of articles. 

The large weevils generally hide during the day among 
the leaves of plants, often remaining motionless and well 
concealed for a long time, and it is likely that as long as they 
remain perfectly quiet many of their enemies fail to observe 
‘them. ‘The hard backs, on the other hand, emerge from the 
‘soil at night and return to hide there during the day. The 
toad feeds at night, largely, and on this account is able to 
eapture large numbers of hardback beetles among the 
nocturnal insects which comprise its food. The predaceous 
enemies which capture only the adult insects cannot have 
a very great influence on the numbers or rate of increase of 
any of these beetles, since many of those which are devoured 
-are captured only after they have fulfilled their sexual 
functions, that is, after mating has taken place and many 
eggs have been Jaid. 

(2) Of the larvae. 
The larvae of the weevils and hard backs live in such 

~situations that they are ordinarily protected from the attacks 
of such predaceous enemies as birds, lizards, and toads. 
When, however, they are exposed, as in ploughing or forking 
in the field, or in breaking up infested cane stools or dig- 
ging over manure and megass heaps, they are immedi- 
ately open to attack mainly by birds and ants, and to a slight 

- extent also by lizards and toads. 
The most efficient form of control is found in the case of 

those insects which act as parasites, laying the egg in or on 
the immature form of the host insect, and thus providing for 
the sustenance and development of the young at the expense 
of the life of the host. 

The root borers of the sugar-cane in Barbados and the 
Leeward Islands are not known to be attacked by parasites, 
‘but the Fiddler beetle of Jamaica is attacked by a burrowing 
wasp, Hlis atrata. Phytalus smithi and Ligyrus tumulosus 
are attacked by other burrowing wasps of the same family,— 
the Scoliidae—the parasite of the former being Ziphia 

_pauralella and of the latter Dvelis dorsata. The parasite 
larva discovered on the grub of Lachnosterna patruelis in 
St. Kitts was most likely that of a Scoliid wasp. 

It is very probable that in the case of ail these beetles 
there are parasites exercising a greater or lesser degree of 
control, and that more extended observations on the life-cycle 
of these insects will reveal the presence of these beneficial 
‘insects. 

The burrowing wasps, some of which are known to be 
parasitic upon soil-inhabiting grubs, belong to the family 
Scoliidae, of the order Hymenoptera. It is of interest to note, 
‘that among these insects are to be found some which attack 
grubs of the Lamellicorn or Scarabeid beetles, of which one at 
‘least is a parasite of the grub of a weevil of the sub-order 
Rhynchophora. 

The adults of the Scolitd wasps often exhibit a consider- 
able difference of appearance between males and females. 
Tn the case of Tiphia paralella, the distinction is mainly one 
of size, the female being much the larger, The colour is 

very similar in both sexes, being black with faint lighter 
markings. Dielis dorsata, on the other hand, shows a differ- 
ence in both size and colour markings between the males 
and females. The female is slightly larger, with large red 
spots on the dorsal surface of the abdomen, whilst the male 
in addition to being smaller, shows bright lemon-yellow 
markings. 

These Scoliid wasps are to be seen in cultivated fields 
and other situations throughout the West Indies. The 
habit of flight is the same in all—a quick, almost darting, 
motion, low down, often just skimming the surface of the 
ground. They frequently alight for a moment as if to 
inspect the ground, and then resume the characteristic flight. 
Sometimes, however, they immediately burrow into the 
ground. ‘This they do quickly, disappearing within two or 
three minutes. 

In the case of Dielis dorsuta, when the sexes can easily 

be distinguished during flight, it is noticed that the females 
generally burrow into the soil, although the males have been 
observed to do so also. ‘The female wasp is in search of the 
grubs in the soil, and when she finds one of these she stings 
it and deposits an egg on the skin of the grub. This egg 
hatches and produces a parasitic grub, which attaches itself 
by means of its mouth parts and feeds on the body contents 
of the beetle grub, probably not causing its death until it 
(the parasitic grub) is nearly full-grown and ready to pupate. 

In the case of many of the parasitic Hymenoptera, the 
eggs are deposited within the body of the host, and the 
parasitic larvae live and complete their larval development in 
this situation. Certain other hymenoptera capture insects 
and spiders, and sting them to produce immobility or paraly- 
sis, but not death. The paralysed prey is then used by the 
hymenoptera to store its nest, thus providing living food for 
its young. 

Thus the method of the Scoliidae in this matter of 
providing for their young, appeirs to be intermediate between 
the two methods described above. The host is stung 
and more or less paralysed, but is not carried away; the 
egg is placed on, and not in, the host, and the parasite grub 
lives on, not in, the host. 

In the succeeding issue of the Agricultural News will ba 
presented a table summarizing the information given in the 
foregoing articles. 

The Educational Value of Agriculture.— 
Some of the advantages of instruction in elementary agricul- 

ture are described in the Mxper/ment Station Record tor 
November 1912. It is pointed out that when well given, the 
advantages of this instruction are as follows: (1) it commands 
from the beginning a wide range of the interests most common 
to children; (2) it forces measures and comparison and judg- 
ment thereon, upon the child at every turn; (3) it trains 
a child to be careful, exact, patient and persistent; (4) it 
offers in the gardening work all the elementary problems of 
form, colour and proportion, and so lays the foundations of 
a sense of beauty; (5) it affords abundant opportunity for 
emulation and co-operation; and (6) it teaches boys and 
girls to work. Inasmuch as it discourages pure reasoning, 
students should also be taught pure mathematics, logic and 
languages. The author points out that ‘our trouble in the 
past has been that we have tried to take our school children 
directly into this abstract world of direct thinking and 
exalted feeling without passing them through the prelim- 
inary stages of concrete experience, elemental virtues and 
active self-expressions,’ 



GLEANINGS. 

Ttis statedin The Board of Trade Journal, for March 20, 
1913, that the export of rubber from the Federated Malay 
States during January 1912 was 2,730,576 Ib.; during Janu- 
ary 1913 it was 4,787,280 bb. 

The exports from St. Vincent during March 1913 were 
as follows: arrowroot 342,517Ib., cacao 21,1441b., cotton— 
Sea Island, 63,949Ib. (180 bales), cotton seed 246,178Ib. 
(From the St. Vincent Government Guzette, April 17, 1913.) 

Information has been received from the Curator of the 
Botanic Gardens, Dominica, to the effect that the cacao crop 
is practically over and that there is a satisfactory outlook as 
regards limes in view of the promising setting of the flowers. 

A meeting of the St. Kitts Agricultural Society was 
recently held for the purpose of discussing the advantages 
of syrup, making over muscovado manufacture at present 
prices. A paper on the subject was read by the Superinten- 
dent of Agriculture for the Leeward Islands. 

The total rainfall in Grenada during March 1913 was 
3°42 inches; for the corresponding period of last year it was 
199 inches. During the month, rain was received on 
twenty-one days; during twenty-three days the sky was 
clear; for eight days it was overcast. (From the Grenada 
Government Gazette, April 15, 1913.) 

Reference is made in the Colonial Office Journal for 
April 1913, to the hay grass known as teff. The success of 
this plant in British Guiana and Australia is remarked upon, 
and it is pointed out that its use is spreading in South Africa, 
It is well adapted for dry sandy regions, though the possi- 
bility of its becoming obnoxious as a weed must not be lost 
sight of. 

It isstated in The Board of Trade Journal for April 10, 
1913, that H. M. Consul at St. Louis, Mexico, has forwarded 
a sample of fibre produced from cactus by a machine which 
has recently been patented in that city. The machine can 
be made in various sizes; the inventor is manufacturing 
small hand machines for sale to the cottagers in Mexico for 
use in their homes. 
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The Antigua Swa for April 23, 1913, states that an 
interesting meeting of the Antigua Agricultural and Com: 
mercial Society took place recently for the purpose of 
discussing the making of syrup. A paper on the subject was 
read by Mr. H. A. Tempany, B.Sc., Superintendent of 
Agriculture for the Leeward Islands. This paper will be 
abstracted in due course, in this journal. 

In the Agricultural News, Vol. XII, p. 40, reference is 
made to the Trinidad and Tobago Board of Industrial 
Training. The report for the year 1911-12 has just been 
received in which’it’is stated that in the previous year there 
were 2,311 registered artisans, 127 registered firms or masters 
and seventy-one registered apprentices; this year’s figures are 
2,495, 137 and 131, respectively. 

Information is presented in the /nancier and Bullionist 
for April 17, 19)8, to the effect that the banana crop in 
Jamaica for 1912 was considerably smaller than usual owing 
to the exceptionally protracted drought. The loss for the 
whole island last year was estimated at about 4,000,000 
bunches. During the calendar year 1911, Jamaica shipped 
a total of 16,497,385 bunches, valued at $7,088,451, a sum 
representing more than half the total value of all the exports 
for that year. 

According to information presented in the Bulletin of 
the Imperial Institute for January-March 1913, the output of 
the cacao crop in the Gold Coast for 1912 was &6,197,151 tb. 
valued at £1,642,736. Although this represents a decrease 
of 3,285,075 Ib. as compared with 1911, the quality of the 
cacao has improved, the value showing an increase of 
£29,278. These figures are suggestive as regards the possi- 
bility of the competition of the Gold Coast being felt in the 
West Indies in connexion with the production of high 
grade cacao, 

It is stated in the Report of the Department of Agricul- 
ture of the Union of South Africa for 1911, that in Natal 
Province forty-two outbreaks of epizootic lymphangitis 
(pseudo- or Japanese farcy) have occurred, but in the majority 
of cases they have existed in districts where the disease has 
been present for some years. Very few cases have been met 
with in districts hitherto looked upon as free from the disease. 
All clinical cases are destroyed, compensation is paid, and 
a certain amount of control is maintained over the in-contact 
animals. It may be noted that in the West Indies no similar 
control is exercised, 

A review appears in the India Rubber Journal for 
April 12, 1913, of a recent work entitled Zhe Rubber Tree 
Book, by W. F. de Bois McClaren, The object of the 
author has been to produce a book containing information 
which will give material assistance to those desirous of 
gaining an insight into the problems of rubber plantation 
work, and of creating a more intelligent interest among 
planters actually engaged in the growing and preparation 
of rubber, It is stated in the review under consideration 
that the publication is assured of a good sale, and it is 
confidently recommended to all interested in rubber. The 
price of the book is 1ls 6d (abroad). The publishers are- 
Messrs. McClaren & Sons, Ltd., London, 
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STUDENTS’ CORNER. 

JUNE. 

First PrEriop. 

’ Seasonal Notes. 

During this quarter, yams that have been allowed tc 
remain in the field should be dug, and students should note 
the difference between those so kept compared with yams 
that have been harvested and stored directly they ripened. 

Yams will also be replanted during this quarter, and 
students should observe the growth of the plants where large 
sets have been used for replanting, as compared with small 
ones. Observations should also be made on the manner of 
applying farmyard manure, whether underneath the yams or 
spread on the surface around them. Note any difference 
in the yields resulting from each method of application. _ 

A number of sweet potato cuttings will, in all probabil- 
ity, be planted during this quarter, and where there is any 

Scarabee (Cryptorhynchus latatae) present, a certain num- 

ber of cuttings should be soaked in Bordeaux mixture and 
the effect noted. How long can the cuttings be kept before 
planting? : 

About the present time a good deal of corn and cotton 

will be planted and an opportunity may be taken to study 
some of the aspects of germination. 

Fic. 6. 

The internal appearance of a germinating monocotyle- 
donous seed is shown in Fig. 6. What are the names of the 
structures indicated by the different letters! The internal 
characters of cotton seed should be compared with those of 
the maize. The following instructive experiment can be 
carried out in a field of recently planted corn or cotton. 

' Cover a few square yards of the bare soil with light trash, 
another similar area with soot or charcoal dust, another with 
lime, another with small stones, and still another may be 
pressed down tight or rolled. Make observations as to which 
treatment is quickest to stimulate germination. The cause 
of any differences will be due to the effect of the coverings 
on the soil temperature and water-supply. The results will 
be regulated, to a large extent, by the depth at which the 
seeds are planted. 

GERMINATION OF INDIAN Corn. 

In several islands in the West Indies where conditions 
are sufficiently moist, Para rubber is being extensively 
planted. In dry localities Jequi¢ Manicoba is being tried. 
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Careful attention may be paid to the article on Para rubber 
preparation in this issue, because one of the chief difficulties 
attending Castilloa cultivation in the West Indies is the 
coagulation of the latex. The results described may 
throw some light on the problem. In conjunction with 
the article referred to, read the note on the watering of 
tapping cuts (Vol. XIf, p. 121) andthe following: Experi- 
ments with Hevea in Ceylon, Vol. XII, p. 10: Effect of 
Tapping upon the Composition of Rubber, p. 43; Pea Disease 
of Rubber Trees, p. 62; Tapping of Rubber Trees, p. 62; 
Function of Insoluble Constituents of Rubber, p. 105; the 

World’s Production of Rubber, p. 132. 

Questions for Candidates. 

PRELIMINARY ()UESTIONS. 

(1) What circumstances prevent flowers setting fruit! 
(2) Write a short account of the movements of subsoil 

water. 

INTERMEDIATE ()UESTIONS. 

(1) Mention any two recent inventions that are likely 
to prove of value in tropical agriculture. lLiscuss their 
application in practice. 

(2) Describe a new stock for oranges. 

FINAL QUESTIONS, 

(1) Write an account of the employment of explosives 
in agriculture. 

(2) What is bovine tuberculosis? What measures have 
been adopted in many places for its eradication! 

Medicinal and Other Properties of the 
Papaw.—The following interesting information is taken 
from the Z’ropical Agriculturist for February 1913. ‘The 
milky juice of the unripe fruit of the Papaw tree is admitted 
by high medical authorities to be an efficient vermifuge, and 
a similar property is possessed by the seeds, which have 
a pleasant flavour resembling that of cress. The juice is also 
a good cosmetic, which is used for the removal of freckles. 
But the most remarkable thing connected with the Papaw tree 
is the property possessed by the milky juice of the unripe fruit 
of separating the fibres of flesh and making it tender. The 
late L. A. Bernays, who was undoubtedly a reliable authority 
on the properties of plants and fruits, says, in his valuable 
work on “The Cultural Industries of Queensland,” that this 
property is not confined to the juice of the fruit, but the very 
exhalations of the tree are said to possess it; and of this fact 
the Brazilian butchers take advantage to make their toughest 
meat saleable. This is accomplished by suspending the new- 
ly-killed meat in the tree, or by wrapping it in the leaves. 
So powerful is this softening action of the juice that it must 
be used with caution, the meat will drop to pieces, which makes 
it more unpalatable than if left in its original condition of 
toughness. 

‘Some interesting experiments were made some years ago 
upon this subject at the Royal Agricultural Museum, Berlin. 
A portion of the juice was dissolved in three times its weight 
of water, and this was placed with 15tb. of qnite fresh, Jean 
beef in one piece in distilled water, and boiled for five minutes, 
Below the boiling point, the meat fell into several pieces, 
and at the close of the experiment it had separated into 
coarse shreds. The juice can be dried without losing its 
effect, but its efficiency in this respect does not appear to 
have been tested over a longer period than six months.’ 
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FUNGUS NOTES. 

A DISEASE OF SISAL HEMP. 
For some years specimens of diseased Agave have been 

observed in India, the injury being in most cases confined to 
the leaves of the plant, on which are produced small circular 
patches that eventually turn black in colour, and become 
surrounded by small erumpent nodules. A similar condition 
kas been noted in German East Africa, where sisal hemp is 
extensively cultivated, and formerly in this country it was 
thought that the condition was induced by excessive isolation, 
since it was found possible to produce the blackening by 
exposure to high temperatures such as frequently occur at 
midday in that Colony. 

While it is not disputed that excessive isolation, 

especially when the rays of the sun are concentrated through 
drops of water, may produce burntand discoloured patches of 
the leaf, yet recent work by Shaw. in India (published in 
the Agricultural Jowrnal or India for January, 1913) has 
demonstrated that in that country, the disease is due to the 
attacks of a parasitic fungus. 

The name of the fungus is Colletotrichum Agaves. 
In the inoculation experiments which were made with 

the object of definitely ascertaining the parasitic nature of 
the organism, wound infections had two effects according to 
whether the host succumbed or resisted the disease. In the 
first case the whole leaf turns yellow, the change in colour 
spreading from the seat of infection. As the disease advances, 
the yellow colour changes to black, and small black acervuli 
(fruit bodies) of Colletotrichum are produced and, in most 
cases the acervuli are distributed in concentric rings. The 
whole leaf becomes shrunken and dry, the cuticle being thrown 
into a series of ridges and furrows. 

If the host plant resists the attack of the fungus the 
progress of the disease is much slower In this case the 
damage is confined to the leaf immediately around the source 
of infection. Acervuli are produced in concentric rings as 
in the more extensively diseased specimens. ‘The hyphae 
eventually burst through the epidermis (skin) as a mass of 
conidiophores bearing spores. In those cases where the 
diseased portion of the leaf is restricted to a small area 
surrounding the seat of infection, a section through the 
junction of the diseased and healthy tissue shows a layer of 
cork cells across which the hyphae do not penetrate. 

Other infections made by laying pieces of agar culture 
upon the uninjured upper surface were not successful, 
indicating that Colletotrichum Agaves is a wound parasite, 
which is not surprising considering the thickness of the 
cuticle of the Agave leaf 

It is not unusual to find longitudinal cracks in the 
leaves of Agaves especially after a period of hot dry weather; 
such breaks in the superficial tissues would atford a ready 
means of infection from wind-borne spores. Collecting and 
burning diseased leaves, the prevention of accidental injury 
to the leaves, and spraying with Bordeux mixture, are 
methods which are recommended in India, as likely to be 
efficacious in checking the disease. 

The fungus may occur in the West Indies, but so far 
it appears not to have been noted or described. 

A New Group of Fungicides.—The following 
note, taken from the Hxperiment Station Record, Vol. XX VIL, 
No. 9, deals with chemical solutions that have recently been 
found useful for spraying diseased plants in Italy, It is 

possible that they may be of value, for certain diseases, in the- 
West Indies:— 

‘The polysulphides of calcium, barium, andzine with sodium. 
have shown an efficacy equal or superior to that of Bordeaux 
mixture in controlling Hxoasens deformans and other fungus- 
diseases of peach and apple. They have also been used with. 
success against Oidium of rose, oak, and euonymus, against 
Krobasidium azalew, ete. These polysulphides and combina- 
tions thereof with Bordeaux mixture, acetate of copper, and 
nitrate of silver, are recommended as efficacious also against. 
Peronospora and Oidium of the grape. The polysulphides of 
barium and zine with socium, are said to show a stimulating 
action on vegetation, especially that of peaches, and to be 
harmless to both Jeaves and flowers, whereas those of calcium 
are fatal to the foliage of the peach’. 

THE PREPARATION OF PLANTATION 

PARA RUBBER. 

A lengthy paper on the above subject embodying the 
results of some twenty-seven series of experiments comprises: 
Bulletin No. 17 of the Department of Agriculture, Federated. 
Malay States. The author is B. J. Eaton, Agricultural. 
Chemist on the statf of that Department, and the infor- 
mation presented in the publication should be of very consia- 
erable practical value to those interested in Para rubber and 
its preparation. In the present article the results obtained 
are briefly abstracted. 

Dealing first with the minimum quantity required of 
each one of the principal acids and salts to effect complete. 
coagulation of a normal or average latex containing about 
30 per cent. of dry rubber, the writer presents figures which 
disagree with those obtained previously by Parkin. Thirty-one 
coagulants were tried, and the minimum quantity required 
was generally smaller than formerly supposed, in several 
cases, particularly as regards the common acids (acetic, 
sulphuric, ete.) very much smaller than those advocated 
by Parkin. 

In connexion with the maximum amount of coagulant. 
required, Eaton states that there is no maximum figure for 
either acetic or any other coagulant, that the process of coagu- 
lation—except when an excess of the agent is added—depends- 
on a time factor, and that complete coagulation with the 
minimum quantity of coagulant is not usually effected under 
three to five hours. ‘This result is claimed to negative Cross- 
ley’s figures The author explains the changes on a dilution 
and adsorption basis. 

The third series of experiments concerned the choice of 
a coagulant, and the most interesting result obtained in this 
direction, was the indication that an excellent coagulant is 
to be found in sulphuric acid. If used with care, this acid 
is superior in some of its effects, and more economical 
than the commonly employed acetic acid Many coagulants 
affect the colour of the rubber. For instance, tannic acid 
causes excessive darkening or oxidation; hydrofluoric acid, 
on the other hand, produces a light-coloured rubber. 

The experiments to ascertain the effect of dilution with 
water, which follow, proved that if an average latex (contain- 
ing about 30 per cent. of dry rubber) is diluted with water. 
beyond a certain limit, no coagulation occurs with the mini- 
mum amounts of coagulant already referred to, This maxi- 
mum limit is usually about two volumes of water to one 
volume of pure latex. The rubber was found to be much 
softer and weaker from the dilute solutions, the quality being 
in direct correspondence with the dilution. The addition of 
water to the cups is not recommended, 

\ 
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In the fifth section of the paper, dealing with the length 
-of period of coagulation, it is recommended that latex should 
be coagnlated slowly by using only a slight excess beyond 
the minimum amount of acetic acid necessary, and a 5-per 

-cent. solution of the. acid. The resulting rubber should be 
left overnight and passed through the machines on the follow- 
“ing day. 

Of the substances which inhibit coagulation, dealt with 
lin the succéeding section, sodium and potassium hydroxide 
were found to have a marked inhibiting effect, whilst both 
‘barium and calcium hydroxide solutions had a peculiar 
agglutinating effect on Hevea latex: the latex thickened to 
a marked extent, but no cohesion of the particles occurred, 
that is, no real coagulation took place. The general conclu- 
sion is reached, that latex solutions behave in the same way 
‘as other emulsions or colloid solutions, and that the action 
‘of the coagulant on the caoutchoue globules or particles, 
does not need the assumption of any preliminary action on 
the proteid matter by which the rubber globules are subse- 
quently entangled or precipitated. 

Interesting results accrued from the next investigation 
-on the effect of iron salts on raw rubber It was demon- 
strated that absolute cleanliness should be preserved when 
metallic cups are used in collecting, because iron salts not 
only darken the rubber, but also cause it to become soft 
and tacky. Since perfect cleanliness is almost impossible, 
glazed earthenware, porcelain or glass»cups should be 
substituted for those made of iron. The rollers of all 
washing machines should also be kept free from rust. 

As regards the effect of common salt on rubber, dealt 
with in the eighth section, it was shown that the presence of 
this compound, because of its hygroscopic property, checked 
‘drying, and incidentally induced the attacks of fungi and 
‘bacteria from the air. In connexion with the effect of using 
peaty water in collecting, and for washing—frequently 
necessitated in outlying districts of low elevation—it was 
‘found that for washing it was not unsuitable, but its 
employment in the collecting cups resulted in an undesirable 
darkening effect. Treatment of such water with small 
quantities of lime was found to eliminate this effect. 

In the succeeding section, the effect of sunlight on 
rubber is dealt with. Experiments in this direction showed 
that samples exposed to the sun’s rays became tacky, the 
tackiness increasing with the length of exposure. Samples 
of ‘crepe’ appeared to become tacky more rapidly than sheet, 
owing, probably, to the greater amount of surface exposed. 
Another observation proved that the tackiness was due to 
exposure, for when the rubber samples were protected by the 
wooden bars of the window in which they were suspended, 
the surface of these places was quite free from tackiness. 
The ability of copper salts to induce tackiness is 
-demonstrated in the next section, and it was found that, 
-so far as these experiments went, tackiness on rubber samp- 
les could not be traced to the use of copper rollers in the 
Malayan washing machines. 

The subject will be continued in the next issue of the 
Agricultural News. 

FORESTRY IN HAWAII. 

The following summary of interesting and 
valuable recommendations is taken from the Report 
of the Board of Commissioners of Agriculture and 
-Forestry of Hawai, for 1910-12:— 

From the statements in the foregoing pages (of the 
report) it should be evident that at the present stage of the 
game in Hawaii the essential need in forestry is for the better 
production of the native forests. And this is required not 
because of the worthiness of the forest in itself to be cared for, 
but because on the forest depends the continuance of an 
assured water supply. There are other needs, ton, for there is 
much forest work in Hawaii that requires urgently to be done, 
to say nothing of tree planting on waste lands that will 
unquestionably be of profit to those who undertake it. But 
first and foremost at this time comes the call for better care 
of the existing forests on the watersheds. The necessary steps 
to be taken are fencing and the eradication of wild stock in 
the forest reserves-—cattle, goats and pigs—which should be 
followed by the extension of the forest, through planting, 
where the cover has been broken from any cause. 

To carry out as it should be done, these extensions of 
forest work will necessarily require larger expenditures than 
have been made in the past. ‘To meet this demand 
a portion of the revenues now derived by the Territorial 
Government from water licenses on streams in the forests 
should be devoted to forest work - In a word, some of the 
money derived in these islands from water, a product of the 
forest, should be re-invested in the forest, to the end that 
for the future the supply of water may be assured, if indeed 
it cannot be increased. A revolving fund so established 
will, in the end, pay itself back many fold. It is the 
experience of all countries where forestry is practiced that 
the re-investment, up to a certain point. in forest adminis- 
tration of the revenue derived from the forest, leads to an 
increase in subsequent returns. [lawaii would be no excep- 
tion to this general law. Provision should be made for getting 
the adequate protection of the forest started without more 
delay. ‘This is a matter that should be brought in the most 
forcible way possible to the attention of the Legislature. 

Along with the adequate protection of the native forest, 
the activities of the Division of Forestry should be carried 
on in accordance with the general programme that has been 
inforce for the past several years. The growing and 
distributing of seedling trees, free or at cost price, from the 
yovernment Nursery at Honolulu and from sub-stations on 
the other islands; the extension of this work through the 
establishment of additional sub nurseries in other districts; 
the continuation of the policy of furnishing advice and 
suggestions as to tree planting and other forest work; and 
the prosecution, for a while longer, of the campaign of 
education as to the necessity and desirability of forest work, 
until a larger proportion of the owners of fee simple land 
that should be under forest cover, take effective steps to 
make it so; these are all lines of activity that should be 

continued, that could to the advantage of the people of the 
Territory, very well be expanded. 

In addition, tree planting by private corporations should 
be further encouraged, both as to the planting of stands of 
commercially valuable trees for fuel, posts, ete, on waste 
areas near plantation camps, and also as to spreading the 
Algaroba forests along the sea coasts of the several islands. 

The forest fire danger in Hawaii is fortunately not 
great in most districts, but for this very reason all the more 
care should be taken to keep fire out of the forest altogether, 
New comers to Hawaii have difticulty in appreciating how 
inflammable much of the vegetation is, even in the true wet 
forests. With the increasing necessity for keeping our water 
sheds in the best possible condition it is essential that na 
chances be taken with fire, 
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MARKET SREPOR TS: 

London.—Tse West Inpia ComMITTEE CrrcuLar, 

May 6, 1913; Messrs. E. A. de Pass & Co., April 

25, 1913. 

ARROWROOT—3 jd. to 5d. 
Batata—Sheet, 2/8; block, 2/- per tb. 
Beeswax—£7 17s. 6d. to £8. 
Cacao—Trinidad, 71/- to 77/- per cwt.; Grenada, 64/6 

to 69/-; Jamaica, 62/- to 68/-. 
Oorrre—Jamaica, 64/- to 77/-. 
Uorra—West Indian, £29 per ton. 
OCorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 18d. to 25d. 
Frvuit—No quotations. 
Fustic—No quotations. 
Gincger—Quiet. 38/- to 62/-. 
Tsinciuass—No quotations. 
Honey—No quotations. 
Lime Juice—Raw, 1/6 to 1/8; concentrated, £24 

£24 10s.; otto of limes (hand-pressed), 11/- to 11/6. 
Loc woop—No quotations. 
Macre—1/9 to 2/9. 
Notmres—5jd. to 6d. 
Pimento—2}d. to 22d. 
Russer—Para, fine hard, 3/5; fine soft, 3/44; Castilloa, 

2/6 per Th. 
Rum—Jamaica, 2/5 to 6/- per gallon, 

to 

New York,—Messrs. Gittesrrz Bros. 

2, 1913. 

& Co. May 

Oacao—Caracas, l4c. to 15c.; Grenada, 14c. to 14}c; Trin- 
idad, l4c. to 14fc ; Jamaica, 12c. to 13#c. 

Coco-nurs—Trinidad and Jamaica, selects, $36°00 to $37 00; 
culls, $25°00 per M. 

OorrrE—Jamaica, 12c. to 144e. per tb. 
GincER—8}c. to 10jc. per tb. 
Goat Sxins—Jamaica, 55c.; Antiguaand Barbados, 48c. to 

60c.; St. Thomas and St. Kitts. 44c. to 46c. per tb. 
Grape Fruir—Jamaica, $2°25 to $3°50 
Liues—$8'00 to $9:00 
Mace—48c. to 60c. per tb. 
Nutmrcs—110’s, 124c. 
Orances—Jamaica, $3'00 to $3°50 per box. 
Pimento—4}c. per fb. 
Sucar—Centrifugals, 96°, 5°36c. to $5°39c. per fb.; Musco- 

vados, 89°. 2°86c. to $2°89c.: Molasses, 89°, 2°6l1c. 
to $2°64c. per fb., all duty paid 

Trinidad,—Messrs. Gorpon, Grant & Co., 

1913, 

May 12, 

Oacao—Venezuelan, $14°50 to $14°65 per fanega; Trinidad, 
$1590 to $14°40 per fanega. 

Coco-nut O11—$1°10 per Imperial gallon. 
Corrre—Venezuelan, l6c. per tb 
Copra—$5'00 per 100 th. 
DHatr—$4°20 to $4 50. 
Ontons—$2°50 to $4-00 per 100 th. 
Peas, Sprit—$615 to $6°20 per bag. 
Potrators—English, $1°40 to $1°89 per 100 ft. 
Rice—Yellow. $5°50; White, $5°75 to $6°00 per bag. 

Scear—American crushed, no quotations. 

Barbados.—Messrs. Janxs A. Lynch & Co., Ltd., 

May 17, 1913; Messrs. T. S. Garraway & Co, 

May 16, 1913; Messrs. Leacock & Co., May 10, 

1913: 

ARrRrowRootT—$4'75 to $7°50 per 100 tb. 
Oacao—$12-00 to $14:00 per 100 fh. 
Coco-nuts—$18:00 
Hay—$1°50 per 100 th. 
Manures—Nitrate of soda, none; Cacao manure, $4800 

to $50°00; Sulphate of ammonia, $85°00 per ton, 
Motasses—No auotations. 
Ontons—$1 ‘05 to $2°25 per 100 tb. 
Peas, Sprit—$6 ‘00 to $6°25 per bag of 210 th.; Canada, 

$4°49 per bag of 120 tb. 
Potators—Nova Scotia, $2°00 to $3°65 per 160 th. ; 
Rice—Ballam, $5°05 to $6°10 per 190 fb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4:00 per 100 th. 

British Guiana.—Messrs. Wierinc & Ricurer, May 

10, 1913; Messrs. SanpBacu, Parker & (Co., 

May 9, 1913. 

Messrs. WIETING Messrs. SAND- 
ARTICLES. oe Jena, BACH, PARKER 

Co. 

ArRrowkoot—St. Vincent 8c. per Tb. es 

Batata—Venezuelablock| No quotation as 
Demerara sheet 65c. per tb. —= 

Cacao—Native 20c. to 2le. per tb.| 19¢. per tb. 
Oassava— 
Oassava STARCH— 
Coco-nuts— 

CorrrE—Creole 
Jamaica and Rio 
Liberian 

Duat— 

Green Dhal 
Eppors— 
Mo.assges— Yellow 
Onrons—Teneriffe 

Madeira 
Pras—Split 

Marseilles 
PLANTAINS— 
Porators—Nova Scotia 

Lisbon 
Porators-Sweet, B’bados 

Rice—Ballam 
Creole 

TANNIAS— 
Yams—White 

Buck 
Suegar—Dark crystals 

Yellow 
White 
Molasses 

TimBeR—Greenheart 

Wallaba shingles 

s, Cordwood 

: 72c. 
$500 to $6:00 

$16 to $20 per M. 

lfc. to 18c. per tb. 
18c. per tb. 
15hc. per tb. 

$3°75 vo $400 per 
bag of 168 Ib. 

$500 
60c. to 84e. 

None 
Zc. to 8c. 

7c. to 8c. per th. 
$6°50 per bag 

(210 tb.) 

16c. to 40c. 
$2°25 to $2°50 

96c. 
per bag 

No quotation 
$4°75 to $5°00 

$1°20 
$1°68 
$1°44 

$2°25 to $2°30 

$3°00 to $3°25 
$3'75 to $4:00 

2°00 
32c. to ddc. per 

cub. foot 
34°00 to $6°25 

per M. 
$1°80 to $2:00 

per ton 

$10 to $16 per M. 

18c. per fb. 
19¢. per tb. 
12c. per th. 

$3°75 to $4:00 
bag of 168 tbh. . 

$750 per ba 
(210 tb.) 

$2°40 

$2°30 
$525 
$5°00 

32c. to 5dc. per 
cub. foot 

34°00 to $6°00 
per M. 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST 

The ‘WEST INDIAN BULLETIN’. 

INDIES. 

A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free. 1s. 2d; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s. 8d, where complete. (III, 2. 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XIII. No. 1:—Containing Papers on COTTON AND AGRICULTURAL EDUCATION, prepared for the recent 

Agricultural Conference, comprising:—The Results of the Cultivation of Cotton in St. Vincent; The 
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat; 
The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in 
Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer- 
ence to the Boys’ Secondary School; The Need for Higher Agricultural Education in the West Indies; 
A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control 
and Improvement. Also Index and Title Page for Volume XII. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. 

Sucar Inpustry. 
Seedling and other Canes at Barbados 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; 
in 1902, No. 19, price 4d.;in 1902, No. 26, price 4d.; 
in 1904, No. 32, price 4d. 

Seedling Canes and Manurial Experiments at 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

GENERAL. 
(7) and 22 Seale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d. 

Barbados, 
price 6d.; 
price 6d. ; 

price 2d.; 
price 4d.; 

Those mentioned in the following list are still available: the rest are out of print. 

(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

tions. Price 2d. 
(45) A BC of Cotton Planting. 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. Price 4a. 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(70) Coco-nut Cultivation in the West Indies. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 

Price 2:/. 
Price +4. 

New and Enlarged Edition. 

The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

dther reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutau & Co., 37, Soho Square, W. 
Barbados: ApvocatE Co. Lrp., Broad Street, Bridgetown. 
Jamaica: THe EpucationaL Suppty Company, 16, King 

Street, Kingston. 
British Guiana: Tuk ‘Dairy CHRONICLE’ OFFICE. Georgetown, 
Trinidad: Messrs. Murr-Marswatt & Co., Port-of-Spain. 
Tobago: Mr. C. L. Pracemann, Scarborough. 

St. Vincent: Mr. L. S. Mosetry, Agricultural School. 
St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Dominica : Mr. J. R. H. BrrpGewaTer, Rosean. 
Montserrat : Mr. W. Rosson, Botanic Station. 
Anngua: Mr. S. D. Matonr, St. John’s. 
St. Kitts: Toe Brett anp Book Supply Agency, Basseterre. 
J'evis : Messrs. Howeti, Bros., Charlestown. 

Grenada : ‘Tae Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 
eS PS Si ee 

Ohlendorff’s Dissolved Peruvian Guano-——For Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high rane 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown. 

PURE @RAW 

Tinseed O:l 
Stocked in casks or in cases of 10 gallons each. 

JUST ISSUED. 
Special quotations nade for export trade! 

on application” to:— WEST INDIAN BULLETIN. 
THE BARBADOS CO-OPERATIVE (Vol. XIII, No. 2.) 

COTTON FACTORY, LIMITED, ee 
BRIDGETOWN. 

= — Containing Papers on SUGAR-CANE EXPERIMENTS IN 
FL aca “ee zr Sa ae BRITISH GUIANA, prepared,for the recent Agricultural Con- 

ference, comprising:—Sugar-cane Experiments in British 
. Guiana, By Professor J. B. Harrison, and others; Part I— 

Introduction; Part [1.—The Composition of the Soil-water 
THE as affected by Cultivation and Manuring of the Soil; 

= E STATE Part II1].—The Manuring of the Sugar-cane; Part IV.— 
The Effects of Cultivation and of Manures on the Soil of 

SEN HOUSE S *\the Maourial Experiment Fields; Part V.—Varieties of 
Sugar-cane, 

Containing 250 acres, situated in the Parish of 
St. David bounded with the Castle Bruce Estate. 

For all particulars apply to:— 

DONALD O. RIVIBRE, 
SOLICITOR, 

(293) DOMINICA.) 
re en a 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados, 



| 
! 

\ 

\ Vee = “i 
a we ere eer oer 

‘Vol. XII. No. 290.} SATURDAY, JUNE 7, 1913. _ 

R.M.S.P. REGULAR SERVICES | 
eS West “Indies | 

Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 

St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 
Nevis & St. Kitts, Carupano, Pampatar & La Guaira), 
Puerto Colombia, Cartagena, Colon (for Pacific Ports), 

Jamaica & Antilla. 

NEW YORK to BERMUDA, 

Also from Southampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 
MOROCCO, WEST INDIES, NORWAY, 

Canary Is. f Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 
Fortnightly Sailings during By “ARCADIAN,” 

from London. Winter Months. June to December. 

THE ROYAL MAIL STEAM PACKET COMPANY 
Head Office: 18, Moorgate Street, London. 

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc, 

SAN ek Gut ees eT ay Ha NIE ashe Cee in ah APY 



THE AGRICULTURAL NEWS 

INSECT PESTS 

LESSER ANTILLES. 
BY H. A. BALLOU, MSc., 

ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL DEFARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 

‘Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information 
is contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the publications of the Department, 
price 1s, 3¢,, post free 1s, 7d, 

AGRICULTURAL LIBRARY BOOKS FREE. 

Cacao Culture | Pine-apple Culture 
Citrus Culture | Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture | Tobacco Culture 
Fertilizer Guide } 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE. SEND $92" FR Ee. 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad. 

| 



TRS AGW fo eS, 
(La aD 

A FORTNIGHTLY REVIEW. 
OF THE 

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES. 

BARBADOS, Von. XII. No. 290. JUNE 7, 1913. Pricg ld. 

CONTENTS. 

PaGR, PaaE. 

Cotton Notes:— 
Cotton in the St. Vincent 
Grenadines ee SS, 
West Indian Cotton ... 182 

Cuttings, Problems in Propa- 

Organic Soil Constituents 184 
Para Rubber, Preparation of 

Plantation . 181 
Peripatus in Tobago ... 185 
Planter and Specialist, Con- 

gation by . 183) tact between Sn 77 
Fungus Notes :— Rothamsted Experimental 

Recent Work on the Station, Annual Report 
Parasites Belonging to on sae LOO 
the Genus Glomerella... 190) Rubber-vine Cultivation in 

Gleanings... ... . 188} the Bahamas... . 185 
Greenheart in British Gui- | St. Lucia, Agriculture in 185 

ana... . 184| Students’ Corner . 189 
Gru-Gru Palm, Economic | Sugar Industry :— 

Value of West Indian... 180} Syrup, Manufacture of 179 
Insect Notes: | Veterinary Notes :— 

Root Borers and Other | Bovine ‘Tuberculosis in 
Grubs in West Indian | the West Indies ... . 187 
GIS Mec weescy ees . 186; Common Diseases of 

Market Reports sag 12) Poultry, Treatment of 187 
Notes and Comments ... 184 | West Indian Products ... 191 

Contact Between Planter and Specialist. 

[> OBODY at the present day can fail to 

. \)appreciate the enormous gulf that divides 

capitalist from the 

The separation of the two posi- 

>the practical man or 

specialist in science. 

tions is very patent in modern agriculture, and can be 

vividly realized by contrasting the mental outlook of, 

say, the manager of a large sugar estate, and that of 

the entomologist whose faculties are concentrated on 

the wing markings of half a dozen species of insects. 

It is obvious that a proper relationship, or rather 

a proper communication or contact between the two is 

of the very greatest importance, and it is the object of 

this article to delineate the position of the specialist, 
and to point out the methods that are, or should be 

adopted, in order that his activities may be utilized to 

the best advantage. 

In most of the progressive agricultural communi- 

ties in the Tropics will be found to exist Departments, 

Boards, or else entirely non-official agricultural organiza- 

uors, which employ the services of scientific specialists 

—agricultural chemists, mycologists, entomologists and 

the like. Strictly speaking—the matter will be 

enlarged upon later—these so-called specialists are not 
pure specialists, for in many cases they possess a good 

general knowledge of agriculture; yet in-spite of this, 

their work is sufficiently restricted to narrow lines of 

investigation to render their mentalities quite different 

to those of practical planters. In order to contrast 

clearly the two types, it will be convenient to adopt 

a figurative illustration. The ability of the specialist 
may be considered as being represented by a long, 

narrow, vertical rectangle—his knowledge is deep 

rather than broad. That of the practical agricul- 

turist can be in the shape 

square—his knowledge is of a normal nature and 

quite unspecialized. Clearly these two figures may 

area, thereby indicating a 

value as regards potential ability, but the essential 

symbolized of a 

be equal in common 

feature of the conception is that the two figures are so 

dissimilar in shape that they cannot be made to fit 

when placed side by side. Occasionally, as already 

hinted, where the specialist has received a general 

training, and also in a case where the practical agricul- 

turist has received a special training, the resulting 

figures have more in common, and may fit fairly well. 

This ideal condition is seldom found, however, and at 
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present it is generally necessary in tropical commu- 

nities to have an organization at the back of the 
specialists, of which the main function is to connect up 

the two dissimilar types just described. 

It is evident that the knowledge of the specialist 

is a source which must be tapped. In spite of 
Departments ard other organizations, there is a strong 

tendency in the Tropics, to-day, for men who were 

originally specialists to have so acquainted themselves 

with the point of view and the requirements of the 
practical planter that they have become practitioners 

in the branch of science in which they are interested, 

and this is frequently followed by their becoming 

established in purely administrative positions where 

they direct the work, and disseminate the results 

of younger specialists who follow in their wake. The 
necessity for feeders of knowledge is greater than 

the necessity for producers of knowledge. This pecu- 
liar and most important trend is not altogether 
desirable, for it leads to the loss of research men just 

as they are in possession of valuable experience and in 

a position to tackle local problems deftly and with 

assurance. In fact, to-day we find the pure specialist 
more or less confined to the great centres of learning 

in temperate countries. There is need for more 

of these men in the Tropics; but, until tropical 

public opinion better appreciates the value of abstract 
research by learning how to tap it, there is little 
prospect of such a change being brought about. In 

medicine, to strike a parallel contrast, the value of the 

specialist is clearly understood. The significance of a ser- 
ious affection of the eye or of the throat for instance, is 

at once appreciated, and information is obtained by 
intelligent people at the right time and from the right 
authority. On the other hand, of course, an occasional 

ailment of these organs may be treated without the 

aid of skilled assistance. Judgment is exercised. In 
agriculture, a similar attitude is very uncommon. In 

agriculture the tendency is in the direction of laissez 

jaire: unless the specialist rises from his microscope 
and searches for something to treat, results will be 

wasted. His mind, however, by interruption, is taken 

off his work, and the results have to suffer in any 

case. 

The solution to these difficulties lies mainly in 

the fact that education and research should go hand 

in hand under proper conditions. At present there 
are two many isolated attempts at research in the 

Tropics and not enough in the direction of broad 
education. The research man should be allowed to 

teach the young generation he will later advise. 
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Agricultural education has from time to time been 

subjected to considerable ridicule by practical agri- 

culturists, even by those who have received one. 

That is becanse it has not been correctly administered, 

Education in agricultural science should have for its 

main object thegteaching of where, when and why to 

apply for advice, and not aim merely to instil isolated 

facts and operations or to train specialists. The student 

who intends to eultivate land should not, for instance, 

be taught how to analyze a soil, but rather under 

what conditions a soil should be analyzed and the 

usefulness of the results. 

Consequent on such a widening of the practical 
man’s square—to speak again figuratively—his contact 

with the specialist will be increased without interfering 

either with his own particular depth and kind of 
information or with that of the specialist. It is true 

that specialization might progress, under such condi- 

tions, more rapidly than the practical man could keep 

up with, in which case the class of scientific practi- 
tioner already referred to, would quickly evolve; 

but it would be from a different cause, a more desirable 
cause than that which necessitates the combination 
of agriculturist and scientific specialist in one, at the 
present day. 

With the extended appreciation of scientific 
results by the agriculturist, the necessity for a 

large number of agricultural departments would 

tend to diminish. he State would be relieved of 
responsibility. Taxation would be less. The planter 

does himself what he payed others to do. Men of 

administrative ability would be required in the various 

communities to direct local co-operative movements if 

is true, but they would be entirely unofficial. A priori, 

one other thing would be necessary. Those who 
intended to undertake the cultivation of the land, who 

did so with the fixed intention of discreetly utilizing 

the knowledge of the specialist, would need to be 
catered for by the establishment of an inexpensive and 
easily accessible tropical agricultural university, 

Several facts concerning the use of kainit, the potash 
manure, as a fungicide, are contained in an extract from the 
Journal of Agriculture, Victoria (pp. 737 and 738). It is 

said that useful results have accrued from spraying leaves of 
certain plants with a solution of this mannre. It does not 
appear to have any perceptible effect in the prevention of 
disease when applied in the usual way as a manure. One 
curious action of kainit is worthy of note. It seems that 
when applied to the soil in Jarge amounts, the manure 
increases the conductive power of the soil for heat, and hence 
keeps the temperature more uniform. In Germany, it was 
found to reduce the formation of frost. 



Vou. XII. No. 290. 

SUGAR INDUSTRY. 

THE MANUFACTURE OF SYRUP. 

The present depressed condition of the sugar market 
has directed the attention of sugar-cane growers in many 
parts of the West Indies to the possibilities involved in the 
manufacture of cane syrups in preference to muscovado sugar 
and molasses. 

The question has recently received considerable attention 
at Antigua and St. Kitts, where special papers on the subject 
have been read by the Superintendent of Agriculture for the 
Leeward Islands at meetings of the local Agricultural 
Societies The present article is an abstract of a paper read 
by the officer referred to above (Mr. H. A, Tempany, BSc., 
F.1.C.) at a special meeting held in Antigua. 

Consideration is given first in the report to the pecuniary 
aspect of syrup making. From calculations based on the 
composition as determined by analysis of a large number of 
muscovado massecuites, it has been found that the equivalent 
of 1 ton of muscovado sugar and 60 gallons of molasses in 
terms of syrup of the standard density of 40° Beaumé, is 273 
Imperial gallons. Assuming the price of muscovado sugar 
to be $1°G0 per 100 bb., f.o.b., Antigua, that of molasses to be 
24c. per gallon including the cost of package, and that of 
syrup also 24c. per gallon including package, then a simple 
calculation will show that the manufacture of syrup as 
against sugar and molasses on the above terms will yield 
a profit amounting approximately to $7°80 on each ton of 
sugar made. As Mr. Tempany points out in the report, the 
whole question resolves itself into that of the relation of the 
prices of sugar and molasses. With muscovado sugar at 
a low price, and molasses and syrup selling well, it pays to 
make syrup; when the reverse is the case sugar-making 
seems likely to remain the more profitable undertaking 

In a paper published in the West Indian Bulletin, 
Vol. X, dealing with the subject of Central Factories, 
Dr. Watts, Imperial Commissioner of Agriculture for the 
West Indies put forward an interesting tabular statement of 
relative actual values of syrup and sugar based on the 
current market value of muscovado sugar. The table in 
question has been calculated in terms of wine gallons of 
syrup, the measure current in Barbados and the United 
States of America. 

In order to facilitate reference as regards those interested 
in the matter in the Leeward Islands, this table has been 
recalculated in terms of Imperial gallons, the standard 
measure in Antigua, and is included in the following: — 

Value of 100Ib. of 
muscovado sugar, 
f.o.b., Antigua. 

Equivalent value of 1 gallon 
of syrup in terms of the 
price of muscovado sugar. 

Wine gallon. Imperial gallon. 

$160 13°9c. to 14°2e. 16 7e. to 17-0c. 
$170 14°8c. ,, 15:1c. ese: .,, 8c: 

$1:80 Wie? ,, 16 0c. 18°8c. ,, 19:2c. 
$1:90 16-5c. ,, 16°9c. U9%8e. 5, 20:3e: 
$2 00 Wiaow peli Sc: 20:9e. ,, 21-4c¢ 

The advantage in favour of syrups is given by the 
difference between the market price of syrup, f.o.b., and the 
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value given in the third column, including in both cases the 
cost of the package. 

Turning from the financial side of the subject to the 
various matters of manufacture, Mr. Tempany points out 
that the fundamental object in making syrup is to restrain 
crystallization entirely. In order to secure this it is 
necessary that a certain quantity of the cane sugar originally 
present in the juice should be changed into invert sugar or 
glucose. The type of reagint which brings this change about 
is an acid. Rapid inversion can be secured by using strong 
mineral acids like sulphuric acid, but their use is precluded 
on account of the American and Canadian Pure Food Laws. 
Vegetable acids like lime juice might equally well be used 
though the cost of doing so would be considerable. 

By far the best way of bringing about the inversion is 
that commonly employed in Barbados, namely, by using sour 
cane juice. As regards the quantity required, experiments 
conducted recently in the Government Laboratory show that 
in juices occurring in Antigua the amount of acidity devel- 
oped in the first twenty-four hours varies within relatively 
narrow limits. Subsequently the rate of souring in the case of 
different varieties would seem to be subject to variation of 
some magnitude. From this it would appear that by 
employing fixed quantities of sour juice approximately 
twenty-four hours old, to.effect the necessary inversion, a 
certain degree of control is capable of being established 
with comparative ease. 

In Antigua, it seems that 80 gallons of sour juice twenty- 
four hours old, added to each 420 gallons of fresh juice—i.e. 
80 gallons of sour juice in each 500-gallon claritier —will pro- 
duce the required degree of inversion. 

Considerable attention is next given by the writer to 
the question of liming in syrup manufacture. Mr. Tezapany 
is of opinion that sour juice and lime have a similar effect as 
regards clarification, namely they both assist the coagulation 
of the albuminoids which rise to the surface as the familiar 
black scum, and therefore, in the particular case under con- 
sideration, it would seem unnecessary to add any lime, though 
considerable diversity of opinion exists as to the desirability 
of ‘tempering’ in the manufacture of syrup. 

The writer attaches great importance to the cleaning of 
tayches during boiling, and to the removal of impurities. 
The question of density or specific gravity is next considered. 
It is pointed out that, in practice, the standard required of 
the finished syrup is, that when it is cold it should have 
a specific gravity of 40° Beaumé. This syrup, at its boiling 
point, corresponds to 35° Beaumé. 

The main requirements of the finished syrup are that it 
should be of good colour, clear and bright, free from sediment, 
and from salts of iron. The presence of the latter compounds 
causes a darkening to take place when the syrup is added to 
an infusion of tea. Above all it is of importance that in keep- 
ing it should not sour, nor should it deposit crystals of sugar. 
As regards the commercial grades, the writer is of opinion 
that the Barbados sugar producers’ standard of 40° Beaumé 
and 40° polarization is the one that should he aimed at. 
Mention is made of a demand that exists in Barbabos for 
heavy fancy molasses of specific gravity of 41° Beaumé: this 
apparently may command a slightly higher price than the 
normal article 

In concluding the report it is stated that the manufac- 
ture of syrups cannot be regarded in any sense as a satisfac- 
tory substitute for the introduction of a Central Factory 
system. On the other hand, it would seem a sound policy, 
for those planters who are content to grind their own canes, 
to manufacture syrup, providing the market prices are such as 
to make it financially justifiable. 
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FRUITS AND FRUIT TREES. 

THE ECONOMIC VALUE OF THE WEST 

INDIAN GRU-GRU PALM. 

Early in 1911, information was received at this office 
from the Superintendent of Agriculture, Grenada, to the 
effect that enquiries were being made in that island as to 
the possibility of the disposal by sale of the fruit of the gru- 
gru palm (Acrocomia selerocarpa), and that information was 
required by planters and others as to the prices likely to be 
obtained if such disposal could be made. 

Towards the end of October 1912, a communication was 
received from the Director of the Imperial Institute, stating 
that similar enquiries were being made in London, and asking 
to be informed as to the possibility of establishing an export 
trade in this product from the West Indies. This was accom- 
panied by a request that representative samples of gru gru 
kernels might be sent to the Imperial Institute for exam- 
ination and valuation. 

Agricultural officers in the Windward and Leeward 
Islands were communicated with, and early in 1913 a sample 
of the kernels was obtained from Grenada and forwarded as 
requested to the Imperial Institute. Later a sample of 
expressed oil was also sent. 

In the letter of transmittal, the Imperial Commissioner 
of Agriculture pointed out that the tree grew freely in 
Grenada on poor, rocky hill sides and that it might usefully 
provide material for export without interfering with other 
crops. It was also stated in this letter that the trees existed 
in some numbers in St. Vincent but that they were being 
destroyed to make way for cotton cultivation: in St. Lucia 
they existed in smaller numbers. No considerable number 
was found to occur in the Leeward Islands but they 
occurred to some extent and might doubtless be increased. 
Considerable numbers were stated to exist in Trinidad. 

The fact was also noted in this communication that 
the gru-gru palm is freely attacked by the palm weevil 
(Rhynchophorus palmarum), which circumstance would have 
to be kept in mind when suggesting the cultivation of the 
gra-gru palm near coco-nuts. 

Quite recently a report on the material forward for 
examination has been received from the Director of the 
Imperial Institute, Professor Wyndham Dunstan, C.M.G., 
M.A., F.R.S., and is reproduced as follows:— 

DESCRIPTION OF SAMPLE. ‘The sample consisted of 
about 13 lb. of rounded brown nuts, slightly flattened at the 
base and bluntly pointed at the apex. The length from apex 

to base was }- to 1 inch, and the diameter was 1 to 11-inch, 
being thus greater than the length. Each nut possessed 
three ‘‘eyes” situated about halfway between the apex and 
the base, 

‘The shells of the nuts were hard, brittle and woody; 
they measured slightly over j-inch in thickness. The 
kernels, which were of irregular shape, were dark brown 
externally and white within, and were somewhat similar in 
appearance to ordinary oil-palm kernels (H/aeis guineensis), 

RESULTS OF EXAMINATION. ‘The kernels, which were 
found to contain 7°3 per cent. of moisture yielded 56°2 
per cent. of a white crystalline fat. This product resembled 
coco-nut oil, but it was more opaque and had a less marked 
odour; it also resembled palm-kernel oil. It was examined 
with the following results, compared with the corresponding 
figures for palm-kernel oil: 

Gru-Gru fat. 

Specific gravity at 10074 15°5°C. 0°868 

Palm-kernel oil. 

08731 

Acid value 1:5 ae 
Saponification value 25) 1 242°4 to 254°8 
Iodine value, per cent. 21:0 10°3\ to ~L7-5 
Titer test 205°C 20:0°to 255°C 
Hehner value (approx.) 89°5 Siler 
Xeichert-Meissl value 68 50 to 68 
Unsaponifiable matter, per cent. 0°46 
Polenske value 10:0 

COMMERCIAL VALUE. ‘The present value of oil-palm 
kernels in the United Kingdom is from £22 6s, 3d. to 
£23 2s. 6d. per ton, ex-quay Liverpool (April 1913), and 
gru-gru kernels should fetch about the same price, since 
they are as rich ia fat as palm kernels. The gru-gru kernel 
oil, however, is a little softer than palm kernel oil, and this 
may make a slight difference in the price obtainable for the 
kernels. This point, however, can only be determined after 
consignments have been marketed, and manufacturers have 
been able to try the oil on an industrial scale in comparison 
with coco-nut and palm-kernel oils, 

‘Experiments conducted at the Imperial Institute have 
shown that gru-gru nuts can be shelled fairly satisfactorily 
by means of the nut-cracking machine made by Messrs, 
Miller Brothers, of 21, Water Street, Liverpool, which is 
referred to in the Bulletin of the Imperial Institute, 
Vol. VII (1909), p. 386 In a trial made with gru-gru 
nuts, 68 per cent. were completely shelled on passing once 
through the machine, and 8 per cent. were partly shelled. 
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The latter, with the remaining 24 per cent. of undecorticated 
nuts, were passed through the machine a second time, after 
which only 2 per cent. remained undecorticated and 3 
per cent. partly shelled. The nuts behaved very similarly 
to oilpalm nuts during shelling. Letter results would 
probably be obtained after ascertaining hy experiment the 
correct sjeed at which the machine should be run _ for 
decorticating gru-gru nuts 

REMARKS ‘As already indicated there is no doubt that 
grugru kernels in good condition would find a ready 
market in the United Kingdom at prices approximating to 
those of palm kernels, if they can be offered in commercial 
quantities, i.e., in shipments of from 50 to 100 tons at a time. 
It is difficult to interest oil-seed crushers in products which 
cannot be obtained regularly in quantity, and information 
should therefore be furnished to the Imperial Institute as 
to whether it is probable that commercial consignments of 
the kern+]s could be supplied from the West Indies. 

‘With reference to the question as to whether it would 
he more profitable to export the fat rather than the 
kernels from the West Indies, it may be stated that 
grugru fat of good quality should realize about the same 
price as palm-kernel oil. which is at present worth about £45 
per ton in the United Kingdom (April 1913); it might, 
however, fetch rather less than this as it is a little softer than 
average palm-kernel oil As already mentioned, however, 
technical trials on a large scale would be necessary in order 
to decide the exact value of the fat, and it would seem 
desirable in the first place to begin by shipping the kernels 
from the West Indies The kernels alone should be exported, 
as the whole nuts would not be readily saleable in Europe.’ 

TH# PREPARATION OF PLANTATION 

PARA RUBBER. 

In continuation of the article in the last issue of the 
the Agricultural News, Bulletin No. 17, Department of 
Agriculture, F.M.S, proceeds with a consideration of the 
darkening or oxidation of raw rubber samples and the 
methods of prevention. Although colour has no connexion 
with strength and quality of a sample, it is stated to be 
an important commercial character, in that the colour of 
certain rubber goods may be relatively of more importance 
than strength. Darkening is due to the action of an 
enzyme, ‘oxidase’, and its action can be increased by some 
salts and inhibited by others. 

Black latex is referred to first. It has been suggested 
that this abnormal appearance is produced by trees attacked 
by white ants (7Z'ermes gestrov), or by other pests. Observa- 
tions made by the author show that the cause is not of 
parasitic origin, the real explanation being that the blacken- 
ing is due to the presence of a high proportion in the latex of 
oxidizable substances. Sodium bisulphite arrests the oxida- 
tion, though the best procedure is to avoid contact with the 
air as far as possible by diluting the latex in the coagulating 
pans, and by immersing the coagulum under water. Another 
method of producing pale rubber is by steaming. A short 
treatment by this process destroys the oxidase. 

Turning to the subject of moulds and bacteria on rubber, 
it is observed that one sample examined contained a mixture 
of a red organism— Sacillus prodigiosus—and a yellow yeast 
(Sarcina). Several antiseptic substances were tested, but it 
was found that the best method of preventing the growth of 
organisms is that of smoking, to be referred to later 

The action of carbon dioxide as a coagulating agent is 
next considered. When carbon dioxide was passed directly into 
Jatex no coagulation took place. ‘The value of this gas, 

however, as an atmosphere in which to dry the rubber wag 
found to be very great, since carbon dioxide inhibits 
oxidation and produces a pale rubber. It further prevents 
the growth cf mould and bacteria, It was found that drying 
in the presence of the inert gas is effected more rapidly by 
the slightly elevated temperature when the gas is generated 
from burning charcoal. 

Patent coagulants, dealt with in the next section, are not 
recommended for general use. 

After describing certain special processes of coagulation 
which aim at imitating the Amazonian method of 
prepiring fine hard Para, the author proceeds to the 
subject of smoked rubber and smoking houses. The most 
important precaution in any smoke house is to maintuin the 
temperature below a maximum of about 110° F., since if 
the rubber is dried at a higher temperature, tackiness occurs 
and the rubber deteriorates. A thermometer—preferably 
a maximum and minimum thermometer—should be used in 
all smoking houses, and should be hung about midway up 
the height of one of the racks on which the rubber is suspend- 
ed. Another point to remember is that the rubber should be 
placed in the smoke house while still wet. Prolonged 
smoking does not appear to alter the rubber. One further 
advantage of smoking is the rapidity with which the rubber 
dries, so that much smaller storing-room is needed on estates 
where smoking is carried out. Moreover, if desired, the 
rubber can be sent to the market in about a fortnight, or 
even after the elapse of a shorter period. 

Two problems which will receive further investigation 
are the artificial smoking of rubber by the employment of 
creosote with the coagulant, and the question of the useful- 
ness of vacuum driers. No conclusive results have so far 
been obtained in the Federated Malay States. 

Dealing next with rubber machinery, it is pointed out 
that if two rubbers have been prepared in the same way, and 
one converted into ‘crépe’ and the other into sheet, the latter 
will be found to possess superior physical qualities to the 
former. This is recognized by manufactnrers. Rollers for 
‘erépe’, running at differential speeds like 3 to 1 are depre- 
cated as being unnecessary and injurious. 

Alluding again to the important matter of collecting 
cups, it is emphasized that the best kind to use is the 
porcelain or glass semi-spherical shaped one recently 
introduced to the market. This kind can be easily cleaned and 
kept clean, and although the liability to fracture has until 
lately been an objection to the employment of glass the recent 
introduction of better annealed glass renders the objection 
invalid. The succeeding section in the Bulletin concerns the 
acidity of raw rubber. In general, smoked rubbers contain 
the largest quantity of acid, sheet rubbers (unsmoked) being 
second, whilst crépe rubbers contain the smallest amount. 
Therefore fine hard Para contains more residual acid than 
plantation, and it absorbs it from the smoke in curing. 
This fact is not always recognized. In the case of plantation 
rubber, the acid is, to a large extent, eliminated by the 
washing process. 

After describing, in connexion with the density of latex, 
a useful form of hydrometer graduated in such a way that. 
a ditference of 0016 is ranged over a stem of 3 to 4 inches in 
length, the author concludes with a large number of viscosity 
figures from which the general conclusion is drawn that with 
rubber from one species of tree there is a distinct relation 
between the viscosity curves and the physical quality of the 
rubber, and it is considered likely that the test may become 
a valuable control in the laboratory though not of much use 
on estates, since slight fluctuations in temperature lead to 
variations in the results obtained, 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpvol, 
write as follows, under date May 19, with reference 
to the sales of West Indian Sea Island corron :-— 

During the past fortnight, the only business in West 
Indian Sea Island has heen a sale of 25 bales St. Kitts 
cotton at 20d., and we report prices withont change. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending May 17, is as follows:— 

The sales this week consisted only of 17 bales off cotton; 
consequently the market has remained quiet and unchanged. 
We have, therefore, only to repeat our last advices, that in 
the absence of demand, Factors are continuing to hold for 
their asking prices, and to renew our last quotations, viz.:— 

Extra Fine 28c. to 29c. = 16d. to 164d. c.if., & 5 per cent. 
Fully Fine 26c, tole SMatd No lotd:. 5 |) ass 5 
Fine 25ce. = 141d. Thames kee Aas 
Extra anal 296. ee 
in preparation = ee MEL ay 33 

Fully Fine off | | 
in preparation J 
Fine offin \ 4. 
‘preparation J Pg 

8c. to 20c. = 104d. to 114d. ” ” ” ? 

— 103d. ” +B bP Phd 

This report shows that the total exports of Sea 
Asland cotton from the United States to Liverpool, 
Manchester and Havre, up to May 17, 1913, were 961 
oales, 3.951 bales, and 4,608 baies, respectively. 

COTTON IN THE ST. VINCENT 
GRENADINES. 

The agricultural conditions during 1910 in the 
St. Vincent Southern Grenadines, namely Canouan, Mayreau 
and Union Island, were described in the Agricultural News, 
Vol. IX, No. 217, pp 262 and 263. A report on a more 
recent visit to these islands by the Assistant Agricultural 
Superintendent, St. Vincent (Mr. F. Birkinshaw), has lately 
been received through the Agricultural Superintendent, in 
which is described the progress that has taken place in 
these dependencies during the past two years. 

The report shows that considerable development has 
occurred, mainly, it appears, as the result of the purchase 
of Union Island by the Government in 1910, and the snb- 
sequent facilities offered by the Government for the sale of 
‘Mar'e Galante’ and Sea Island seed-cotton on a_protit- 
sharing basis. 

UNION ISLAND. In the report abstracted in the number 
of the Agriculturul News referred to above, the area of 
Union [sland is stated to be 2,600 acres, or probably larger. 
According to the more recent report Union Island is 2,067 
acres. At the present time there is a little over 800 acres 
of this area under cultivation. The crops grown are chiefly 
cotton, corn and pigeon peas. Last year 109,181 Ib. of seed- 
eotton were sent to the Government ginnery, yielding 
28,241 Ib. of lint. Previous to the purchasing of the island 

by the Governwent, there were 320 acres under cultivation 
from which 13,376 lb. of lint was obtained. 

Daring the past season seed-cotton has been bought by 
the Goverument at 2e. per Ib. and the vonus subsequently 
paid was equal to another 2c. per lb. The total amount 
paid for seed-cotton was £960, 

As is well known, ‘Marie Galante’ is the staple variety, 
but Jast year some seeds of Sakellarides Abassi, and Mitafifi 
cottous were sent'from St. Vincent for trial. The yield from 
Sakellarides is very eneouraging, being at the rate of 
3.025 tb per acre. It is stated in the report under consider- 
ation that itis proposed to plant a larger area of this cotton 
during the coming season, when, besides the yield per acre, 
observations will be made to determine the percentage of 
lint to seed-cotton. 

MAYREAU. Similar crops are grown in this island to 
those cultivatedat Union. As is commonly known, the 
‘Metayer’ system’ prevails, but the cotton is ginned at the 
Government ginnery in St. -incent. Last season 32,019 tb. 
of seed-cotton were dealt with, yielding 7,862 lb. of lint. It 
is indicated in the report that this constitutes an increase of 
about 10,000 tb. on the amount produced in 1909-10, which 
was 22,422 lb. As in the case of Union Island, last year’s 
crop was purchased by the Government on a profit-sharing 
basis. 

cANovuAN. This is an island of 1,712 acres, 1,600 of 
which are owned privately: the remaining 112 acres are 
divided amongst small proprietors who send their cotton to 
the Government ginnery. Last season 16,247 lb. of seed- 
cotton from Canouan were dealt with at the Government 
ginnery, yielding 3,976 lb. of lint. 

An interesting discovery of a new type of indigenous 
cotton was made by the Assistant Superintendent of Agri- 
culture during his visit to this island. The bolls of this 
cotton are small, being only 15 mm. in length, the bracts 
being about 4 mm. longer. ‘he seed is small and covered 
with ‘fuzz’, and the lint sparsely covers nearly the whole 
surface. The longest fibres are 30 mm. (14 inches), 

INSECT PESTS IN THE GRENADINES. It is stated in the 
Report that white scale (enichionaspis minor), the cotton 
stainer, and the leaf-blister mite were more or less in evidence 
in those islands that were visited. Cotton stainers are 
considered not to be present in sufficient uumbers to do any 
immediate damaye. Bothat Union Island and Canouan leaf- 
blister mite was moderately prevalent. White scale was 
common on cotton stumps; but since the tendency at present 
in vogue is to cut the cotton lower than has been the practice 
before, there is less opportunity for the insects to find ideal 
shelter for their maintenance during the non growing season. 

At the One Hundred and Eleventh meeting of the 
Couneil of the British Cotton Growing Association, it wag 
stated that the cotton returns from West Africa (Lagos) 
amounted this year to 10,500 bales as compared with 6,902 
bales for last year. As regards Nyasaland 8,055 bales were 
exported from the Protectorate valued at £80,550, compared 
with 3,392 bales for the previous year valued at £42,591. 
The Council was further .informed at this meeting that, 
in regard to India, the Government of Bombay and the 
Bombay Millers’ Association had decided to establish 
a buying agency for long staple cotton in Sind, and for 
ginning and baling and conveying the cotton to market. In 
connexion with the Sudan, the statements as to the crops 
at Tayiba and elsewhere continue to be very satisfactory. 
The report concludes with the information that it is proposed 
to hold a Cotton Trade Exhibition at Manchester in 1914. 
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PROBLEVS IN PROPAGATION BY 

CUTTINGS. 

Professor Bayley Balfour, F.R.S, delivered as the 
eighth ‘Masters Lecture’, an extremely interesting and prac- 
tical dissertation on the subject of propagation by cuttings. 
The lecture is published in the /owrnal of the Royal Horti- 
cultural Society, Vol. XXXVIII, Part 3. 

Professor Balfour commenced by raising the question as 
to the truth of the commonly made statement that many 
plants cannot be propagated by cuttings In the course of 
the lecture it is made evident that in the light of modern 
investigation this statement is unjustified. Two remarkable 
cases are cited early by way of illustration: one being the 
case of a species of Gypsophila which was formerly believed 
to be unresponsive to vegetative propagation, but which had 
been shown by the author to be easily reprodueed by inter- 
nodal cuttings. The second case concerned a plant of great 
importance in the Tropics—the bamboo—which until recently 
had been considered only sexually reproducible. Professor 
Balfour, however, has shown the bamboo to be readily 
increased by cuttings 

Proc:eding next to general considerations of the most 
interesting nature concerning plants as individual organisms, 
it is pointed out that a plant, unlike one of the higher 
animals is not, strictly speaking, one individual. It is 
a colonial organization. ‘A plant is compu-ed of a sheet 
of protoplasm (living substance) stretched over a skeleton.’ 
A limb of a plant can be 1emoved and another will grow to 
replace it; if the limb of an animal be removed, only mutil- 
ation can result. A plant is therefore potentially immortal. 

Two common instances of vegetative reproduction in 
nature were next cited—those of the Iris and the strawberry. 
The former plant creeps along under the soil forming new 
additions to its body: in fact it is an accident # the plant 
does not continue to Jive for ever In the case of the latter 
example, the plant extends itself by runpers—by the form- 
ation of roots near the terminal bud at the end of the 

prostrate offshoot. 

Consideration of these two cases shows that the 
necessary conditions for reproduction are (a) that the young 
buds which give rise to the new shoot must receive ample 
food-supply from the parent plant until it has rooted itself; 
(b) that there be water to stimulate root development. These 
two facts are of primary importance. 

After referring to the advantages that accrue to 
gardeners from the presence of the bulblets, corms and the 
like amongst monocotyledonous plants, the author proceeded 
to the important subject of callus formation in relation to 
vegetative propagation. ‘The growth of callus consists in 
the formation of a mass of living cells under the stimulus of 
wounding In an ordinary dicotyledonous stem or root it 
may take origin in the pith, in the medullary rays, in 
the cortex, or in the active wood cambium, and it forms 

lobulated projecting masses at the point where it occurs. 
Callus more rarely forms in monocotyledonous plants— 
these are content to heal wounds by a cork covering 
only; when it does appear, however, it arises from the 
cortex of the stem. Callus formation is a mark of the 
colonial organization of the plant already referred to. 
It is associated with the formation of adventitious roots. 

In continuation, the lecturer proceeded to contrast the 
readiness with which can be propagated cuttings from soft- 
wooded and hard-wooded plants. The difficulty met with in 
the case of hard-wooded plants is explained by the fact that 

the absorption of water is less easily effected than in the 
‘ease of soft cuttings. For other reasons, which are later 

another point taken for consideration. 

referred to, resinous plants, and those rich in latex may 
also be difficult subjects for propagation by cuttings. 

After pointing out the nature of the development of 
a dicotyledonous cutting, the question as to whether it is 
advisable to remove the leaves at the base of a cutting is 
referred to. It is pointed out that the practice of leaving 
them has these advantages: (a) the cutting is saved the 
healing of the wound caused by their removal; (b) the 
lower leaves sunk in the soil may root like the stem and aid, 

thereby, water absorption; (c) the lower leaves will aid in the 
manufacture of food for the cuttings. Another point 
considered was the fact that some plants propagate far more 
readily if the cutting be made through an internode than 
through a node, and vice versa. As an illustration, Clematis 
cannot be propagated if nodal cuttings are used, whereas 
internodal cuttings may be ‘struck’ within a fortnight. It is 
indicated that an investigation of the causes of suck 
differences in cuttings is one of the problems of propagation 
which yet remains to be solved. 

Alluding again to callus formation, the interesting and 
extremely important feature was noted that, however difficult 
it may be fora cutting to strike, yet once callus is produced, 
root development can always bestimulated by paring this callus- 

After referring to the importance of the size of cuttings 
illustrated by the fact that small cuttings of hard wood 
plants germinate quicker than large ones, the lecturer dwelt 
upon the significance of resin in relation to propagation. 
When, for instance, cuttings are taken from coniferous trees, 
the shoots instead of produciiig callus, generally excrete resin 
This flows out copiously over the surface, covering it 
effectively with a hard skin, thereby constituting a hindranee- 
to the exit of young rootlets. It is necessary not only to 
remove this resin but to check its exudation. This can be: 
done by plunging the eut end of the cutting in nearly 
boiling water. The cut resin canals are thus sealed and 
doubtless at the same time the heat stimulus promotes forma- 
tion of callus. Dicotyledonous plants with resinous and 
milky juice are in like case with coniferous, and require to be- 
treated after the same fashion. 

The actual state of a shoot to be used for a cutting was 
A vigorously growing 

shoot removed from a plant and at once placed in the nidus 
for propagation may fail to ‘strike’. Its vigour is probably 
too great The soundness of the practice of allowing some 
cuttings to dry slightly before planting in soil is clearly 
supported by this interesting feature of development. 

The subject will be continued in the next issue of the 
Agricultural News. 

Peripatus in Tobago.—In the Agricultural News, 
Vol. X, No. 238, p. 186, a lengthy account will be found of 
the genus of animals designated by the name Peripatus_ 
a family closely related to the insects. Reference to this 
article will show that the Peripatus was originally described 
from the West Indies, by Guilding in 1826, the first speci. 
men having been obtained from the island of St. Vincent 

Quite recently information has been received from the 
Smithsonian Institution of the United States National 
Museum, Washingten, to the effect that Mr. W. E. Broad- 
way of Tobago, las just sent an interesting specimen off 
Peripatus from Tobago, where these animals were not pre- 

viously known to occur. It is stated by Mr. A. H Clark, 
of the above institution, that the specimen represents 
Peripatus (Epiperipatus) Trinidadensis, Stuhlmann. bus is 
probably a recognizable variety for which Mr. Clark is 
suggesting the name Broadwayi in a paper entitled ‘Piccole, 
Note su degli Onychophora’ now in press, 
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Letters and matter for publication, as well as all 
€@pecimens for naming, should be addressed to the 
Commissioner, Imperial Department of Agriculture, 
Barbados, 

All applications for copies of the ‘Agricultural 
News’ should be addressed to the Agents and not to 
‘the Department. 

Local Agents: Advocate Co., Ltd., Broad St., 
Bridgetown. London Agents: Messrs. Dulau & Co., 
37, Soho Square, W. The complete list of Agents 
will be found on page 35 of the cover. 

The Agricultural News: Price 1d. per number, 
‘post free 2d. Annual subscription payable to Agents, 
2s. 2d. Post free, 4s. 4d. 

Agricultural dlews 

NOTES AND COMMENTS. 

©ontents of Present Issue. 

The theme involved in the editorial in this number 
is the value of education as a means of contact 
between the planter and the scientific specialist. 

On page 180 will be found an important article 
containing information to show that the economic value 
of gru-gru palm kernels is likely to prove as great as 
that of oil-palm seeds. 

The final article on the subject of the preparation 
of plantation Para rubber is continued on page 181, 

Information of practical value is given on page 
183, in an article entitled Problems in Propagation by 
Cuttings. 

The concluding section to the series of articles on 
root borers and other grubs in West Indian soils appears 

in tabular form under Inseet Notes, on page 186. 

Under the caption Veterinary Notes will be found 
interesting information connected with bovine tuber- 
culosis in the West Indies, and the treatment of some 
common diseases of poultry. 

Fungus Notes, which will be found on page 190, 
describe concisely the results of recent work in America 
on the parasites belonging to the genus Glomerella, 

THE AGRICULTURAL NEWS. JUNE 7, 1913. 

Greenheart in British Guiana. 

The recent publication, by the United States For- 
est Service, of an excellenn Bulletin on the characters 
and utilization of the Greenheart tree (Nectandra 
rodicei, Schomb.) of British Guiana, is a matter which 
possesses several points of significance that should be 
sufficiently obvioas to make enumeration unnecessary, 

A great deal of interesting information 1s contained 
in this Bulletin: for instance, itis pointed out first that 
the extraordinary freedum trom decay is due in part to 
the presence in the wood of an alkoloid known as biber- 
ine, and in part to the presence of resinous substances 
known as tyloses. As might be expected, the black 
variety of timber is the most durable on account of the 
abundant development of tyloses to which the dark 
colour testifies. 

Practical evidence of the ‘lurability of the wood is 
evinced by the employment of greenheart in the con- 
struction of the lock gates in the Manchester Ship 
Canal, and recently, at Panama. Wood used in the 
gates of the Canada Dock, built in 1856 was employed 
again in their reconstruction in 1894. Nansen’s ship 
The Fram,and the Antarctic ship, Discovery, were con- 
structed of greenheart. 

As regards physical characters, greenheart has 
a specific gravity of 1:08 to 1°23 or about 75 pounds per 
cubic foot. (One cubic foot of water weighs 62°425 th. 
The wood has a crushing strength of 12,000 th, 
per square inch, 65 per cent. greater than that of Eng- 
lish oak. One disadvantage of greenheart is that it 
shows some tendency to split and cleave, and has to be 
worked with great care. 

In referring to substitutes for greenheart, mention 
is made in the Bulletin, of white cironaballi (Nectan- 
dra surinamensis, Mes.), to African greenheart (two 
species of leguminous trees that grow on the West 
Coast), to the East African greenheart (Walburgia 
ugandensis), to ironwood (Colubrina ferruginosa, 
Brongu.), and to various other treesin the West Indies. 
None of these, however, occur to a large enough extent, 
nor are sufficiently durable, to forma perfect substitute 
for the greenheart of British Guiana. 

More Organic Soil Constituents. 

It may be remembered that modern theories 
concerning soil fertility were described at some length, 
editorially, in the Agricultural News, Vol. XI, Nos. 
266 and 267, where reference was made to the well- 
known investigations of the Bureau of Soils of the 
United States Department of Agriculture on organie 
soil constituents and their effect on fertility. In view 
of the continuation of the work, the results obtained 
may be briefly recapitulated. Whitney, Schreiner and 
others having isolated a large number of complex 
organic compounds from the soil, proceeded, by means 
of water cultures, to test the effect of each upon the 
growth of wheat seedlings. Some of these compounds, 
for instance dihydroxystearic acid, were found to have 
a distinctly deleterious action, whilst others, for example, 
creatinine, were shown to be beneficial, the particular 
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compound just mentioned being found to be fully as 
valuable for plant nutrition as nitrates. ‘hese results, 
in respect of their application to problems of soil 
fertility, were criticized by the Rothamsted investiga- 
tors who stated that their experiments provided no 
evidence to show that, in the soil itself, these organic 
compounds exerted the influence observable under the 
artificial conditions of water-culture, except, in the case 
of sour soils, lacking in calcium carbonate. The Ameri- 
-can work has been continued, and in Bureau of Soils 
Bulletin No. 74, the results are summarized by Schreiner 
and the importance of the subject in connexion with 
soil fertility is maintained: recently, also, Bulletin No. 88 
has appeared, in which E. C. Shorey claims to have 
identified fourteen new organic compounds, making up 
the total number to thirty-five. hese have been classi- 
fied as follows: thirteen organic acids, nine organic 
bases, three sugars, two aldehydes, two alcohols, and 
one each: hydrocarbon, glyceride, resin ester, sulphur 
compound, phosphorus compound, and an acid anhy- 
dride. Optimistic views are expressed that modern 
methods of research will, in time, lead to the determin- 
ation of all the organic compounds of the soil. 

Without an expert acquaintance with the subject, 
criticism has to be guarded, but it would seem that the 
more profitable line of work might lie in an investiga- 
tion of the stability of these compounds in the soil. 
They are essentially decomposition products of organic 
matter and their existence must be closely connected 
with biological changes: they may therefore be con- 
sidered as continually undergoing transformation. 

The latest development of considering these com- 
pounds in relation to partial sterilization (see Agri- 

cultural News, Vol. XII, pp. 84, 123, 187) will be dealt 
with in these columns in due course. 

D> + aa _—_ 

Rubber-vine Cultivation in the Bahamas. 

It is mentioned in the Journal of the Royal Society 
of Arts for April 1913, that an extensive cultivation in 
the Bahamas of the rubber vine Cryptostegia grandi- 
flora is in contemplation. It is understood that 
approximately 5,000 rubber vines will be planted to 
the acre. After six months’ growth the rubber vine 
is said to attain a length of 12 to 30 feet. The vines 
will be cut in about twelve months, when there will be 
presumably about 2tb. of shrub to the plant as a mini- 
mu, yielding about 2 per cent. of rubber, or 200 th. to 
the acre. According to the American Consul at Nassau, 
a large number of shoots to be planted in the Bahamas 
have been ordered from Mexico, and special machinery 
for extracting the rubber and fibrous by-products by 
a secret process has been ordered from the United 
States. 

The rubber juice is contained chiefly in the 
lactiferous ducts of the bark, but to some extent also 
in the wood of the stem—ain fact, the entire plant 
contains a certain amount of rubber. While the 
process of extraction is secret, yet in the main, it 
appears that 1t is analogous to the production of sugar 
from the sugar-cane. 

The fibrous by-products of the rubber vine are 
considered as possessing an importance possibly 
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greater even that of the rubber itself. The bark 
of the vine yields 6 per cent. of the weight of 
the whole stem, and is a pure cellulose fibre, having 
a silky lustre comparable to Japanese ramie fibre 
and almost eyual to cotton. It is thoughs that ib 
ean be used as a substitute for Egyptian cotton, 
especially in the manufacture of fine underwear and 
other articles. The pods of the vine besides containing 
a fair percentage of juice, have large quantities of silky 
cotton such as would be suitable for stuffing pillows: 
when refined and specially treated, it can be success- 
fully spun with ordinary cotton. The woody substance 
of the vine, when bleached and worked ont, yields 
a fibre suitable as paper pulp. The vine can be best 
harvested after the fruiting period. 

Further information regarding this plant, which is 
commonly known in Mexico under the names Clavel 
Aleman and Clavel de Espafia, may be obtained on 
reference to the Agricultural News, Vol. X, p. 315. 

OEE 

Agriculture in St. Lucia. 

Information concerning the agricultural industries 
in St. Lucia during 1911, is presented in Colonial 
Reports—Annual, No. 752, which has recently been 
issued. From this the following details are here 
abstracted. 

Sugar and cacao remain the principal products of 
the Colony, but lime cultivation is making satisfactory 
progress and promises to become of very considerable 
importance. A fairly large area is already planted up 
which should soon reach the bearing stage, and cultiva- 

tion is being rapidly extended. ‘This industry is also 
attracting the attention of small growers. 

From a table recording the quantity and value of 
the export of sugar and cacao during the past five years, 
it is gathered that 4,288 tons of sugar valued at £52,535 
was exported in 1911, as against 5,199 tons value 
£64,988 in 1910; whilst of cacao the figures for the 
similar years are 10,368 bags (of 220Ib.) value £46,656, 
and 8,187 bags value £40,935, respectively. 

The Agricultural Superintendent (Mr. J. C. 
Moore) reports that the smaller output of sugar in 
1911 is attributable to the very heavy rainfall .of 
that year, which caused damage by flood, and alse 
made it impossible to carry out proper tillage anc 
weeding operations, besides water-logging the soil and 
thus checking the growth of the canes. As regards 
cacao, there has been some small extension of the area 
planted, and the methods of cultivation have received 
attention. 

The planting of coco-nuts is being taken up it 
St. Lucia, and there is no doubt scope in the island for 
a very profitable extension of this cultivation. Cotton 
has not proved a success, and only a very negligible 
quantity was grown during the year. 

Fifty-one grants for Crown lands were issued 
during 1911, the area disposed of being 421 acres. 
The price of such land is at the rate of £1 per acre, 
payable one-fifth on application and the rest in four 
annual instalments. It may be added that sixty-nine 
new applications for land were filed. 
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INSECT NOTES 

ROOT BORERS AND OTHER GRUBS IN WEST INDIAN SOILS. 

The following tabular diagram serves to summarize the chief points in regard to the classification, distribu- 

tion, life-history and parasitism of the more important root borers and other grubs of West Indian soils. It is intended: 
as an assistance to the memory, and as a partial index to the contents of tbe preceding articles on the subject: — 

RHYNCHOPHORA. 

NERD ri DISTRIBUTION. . ‘LARVA. ’ ADULY. PARASITE, 

Diaprepes abbreviatus. Barbados, St. Lucia, Root borer of cane. Also known Feeds on leaves of corn 
|Dominica. to attack roots of limes andand canes, —— 

other plants. 
Exophthalmus  esuriens.'Leeward Islands. Root borer of canes. Feeds on leaves of limes} 

and plants. 
Prepodes vittatus. |Jamaica. Root feeder on orange. Elis atrata 
Diaprepes spengleri. (St. Vincent, Porto \In Porto Rico, feeds on roots of Feeds on leaves of young: 

tio. orange, guava, avocado, mango orange trees in Porto Rico, a 
jand rose. 

Diaprepes sp. Montserrat. sa —- —- 
Diaprepes sp. Virgin Islands. --— —— = 

SCARABEIDAE. 

MELOLONTHIDA®. 

Phytalus smith. Barbados, Mauritius. Root trimmer of canes. Hats leaves of various Ziphia para- 
‘ plants. lella 

Lachnosterna patrvelis. \St. Kitts, Dominica. \In soil of sugar-cane fields. == Parasite grub 
| 

has been found, 
| jbut adult not 

known 
Luchnosterna sp. |Antigua In soil of sugarcane fields. 
Lachnosterna sp. |Porto Rico. ‘Root trimmer of canes, attacks Leaf feeder on orange,ete. nese 

jroots of orange, trimming young 
lroots and often girdling the tap 

; _ root. re 

Lachnosterna patens. St. Vincent — Feeds on cacao leaves, | peel 

DYNASTIDAE. 
| 

Ligyrus tumulosus. West Indies. Scavenger. —_— Dielis dorsate 
Tomarus bituberculatus.\Dominica, St. Lucia. 'Feeds on roots of banana. Tunnels into base of 

banana suckers. ast 
Strategus titanus. St. Croix, Jamaica, ‘feeds on roots of canes and — ates 

Porto Rico, Virgin Islands./tunnels into base of cane stalk. 
Strategus anachoretus, \Trinidad. ‘Same as S. tetanus. Tunnels into base of i 

| young coco-nut trees. 
Cyclocephala tridentata,|Dominica, St. Lucia. | sone = 2s 
Cyclocephala dimidiata,|Grenada. —— Eats flowers of cotton, | == 
Uyclocephala vincentae |St. Vincent. —— Eats leaves of plants. —— 
Leucothyreus vincentae, \St. Vincent. —— Eats leaves of plants. ae 
Leucothyreus sp |St. Lucia. —— Eats leaves of cacao. — 
Dyscinatus barbatus. ‘Barbuda, St. Kitts. aoe ‘In Barbuda, tunnels into 

cane plants. 
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VETERINARY NOTES. 

BOVINE TUBERCULOSIS IN TBE WEST 

INDIES. 

The information contained in this article has been 
abstracted from a report by the Veterinary Officer of the 
Imperial Department of Agriculture (Mr. P. T. Saunders, 
M.R.C.V.S.}, on the results of tests for tuberculosis among 
cattle in Antigua. 

The investigation was concerned mainly with the 
tuberculin test, the essential feature of which is the in- 
jection into the animal of a certain serum. If the 
animal experimented on is tuberculous, the operation gives 
rise to temporary fever. One hundred and sixty animals 
were tested in these trials, and 23°1 per cent. were shown 
to be suffering from the disease. It is a point of some 
interest, that out of twenty-five of these animals which were 
suspected as keing tuberculous, seventeen were reactors; though 
a matter of still greater significance is the fact that, of the 
135 animals which possessed no physical signs of the disease, 
twenty-three were found by the test to be tuberculous. This, 
of course, is important, since it shows that an animal may 

have tuberculosis without exhibiting any of the external 
symptoms of the disease. 

Several interesting observations were made in the 
investigation as regards peculiar local symptoms. In many 
eases, in infected animals, a mass of huge size was found 
covering the entire neck and shoulder of the animal; in some 
instances the growth existed instead, of many small swellings, 
each not bigger than a walnut, situated at more or less 
regular intervals. These small swellings were found to be 
lymphatic glands affected with tuberculosis, and the large 
masses were the result of coalescence of the small ones. On 
several occasions the presence of tubercle bacilli was demon- 
strated in these abscesses. Another glandular swelling 
commonly found in reactors, and in others too, was that of 
the precrural lymphatic gland, situated in the flank immedi- 
ately in front of the stiflejoint. In healthy animals this 
gland is smaller than a man’s thumb, but when diseased 

“may reach 9 or 10 inches. 
An important part of Mr. Saunder’s report is devoted 

to a consideration of means for the prevention and sup- 
pression of tuberculosis. It is emphasized that in any attempt 
to eradicate the disease, it is first necessary to know the 
extent to which it occurs: the tuberculin test was devised 
originally as a means to this end. ‘The extent having been 
ascertained, the method of procedure will depend upon the 
‘percentage of positive reactions in the flock. Wholesale 
slaughter of affected animals is not advocated. The two 
generally accepted systems which may reasonably be applied 
in the work of eradication are: (1) Professor Bang’s system— 
‘useful when a small percentage of animals (say 15 per cent. 
-or less) is affected; and (2) the Ostertag system—valuable 
where a large number is Ciseased. 

The essential feature of the Bang system is that the 
reactors and the healthy cattle are kept entirely separate on 
the estate. Under no conditions are they allowed to come 
‘into contact; neither in work nor in feeding. The same 
eattle minders are not allowed to look after the flocks, 
but different men are employed for each. Whenever 
a calf is born among the reactors it must at once be taken 
from its mother, and either put to a healthy cow or brought 
up by hand. Tuberculosis itself is not hereditary, but 
susceptibility is. 

It will be evident that the Bang system allows affected 
animals to be made use of while the new sound flock is being 
built up. Financial loss by the adoption of such a method 
as this is therefore reduced to a minimum. 

As previously indicated, the Ostertag system concerns 
flocks where approximately half the number react to the test. 
The method is to treat the whole flock as being diseased, and 
to build up the new and healthy flock by starting only with 
the fiew-born calves which are reared on pasteurized milk, 
(Pasteurization consists in intermittent heating at a temper- 
ature somewhat below boiling point.) ‘lhe tuberculin test 
is applied to the animals at the age of six months and reactors 
are transferred to the affected flock. 

From what has been said regarding these systems and 
the extent of tuberculosis in Antigua, it will be apparent 
that the Bang system offers the more convenient lines along 
which to eradicate the disease. In making recommendations 
for local application, it is pointed out in the report that the 
greatest care must be taken when breeding from infected 
animals: diseased bulls should be castrated and used as 
working oxen; affected cows, that is, those cows which are 

not clinically affected, may be bred from, but their calves 
should at once be removed from the source of infection. I 
is better to work diseased cows in the yoke than to employ 
them for the production of pen manure, which is one way 
of spreading tuberculosis. 

A most important matter of a general nature in con- 
nexion with the eradication of tuberculosis is the system of 
feeding the animals, Poor feeding lowers natural resistance. 
Where animals are fed on molasses ‘wash’ and oilmeal, 
from one large vessel, as is frequently done on estates, 
a diseased animal will discharge infective material into the 
food which the healthy animal is consuming. In dry 
weather, when fodder is scarce and the animals are in low 
condition, this particular form of feeding is very common, and 
hence the chances of infection under these conditions are 
obviously very great. 

Mr. Saunders concludes his report with references to 
the disadvantages of overcrowding, and to the importance of 
keeping the floors of cattle pens and sheds as clean as possible, 
in view of the fact that the germs of tuberculosis are found 
normally in the excreta of diseased animals. 

Acknowledgement is made of the assistance rendered 
by the Government of the Leeward Islands, and by the 
planters on whose estates the tests were carried out. 

Treatment of Common Disease of Poul- 
try.—Useful hints as regards the treatment of commoa 
ailments of poultry are contained in Farmers’ Bulletin 528 
of the United States Department of Agriculture. In this 
it is stated first that all birds showing signs of any specific 
disease should be isolated. Colds and roup in poultry 
should be dealt with by disinfecting the drinking water as 
follows: to each gallon of water add the amount of potassium 
permanganate that will remain on the surface of a dime. 
As regards gapes, it is said that new ground and vigorous 
cultivation will often remedy this trouble. Scaly legs is deals 
with by the application to the affected parts of vaseline con- 
taining 2 per cent. of creolin, after which they are soaked for 
twenty-four hours in warm soapy water. The treatment muss 
be repeated until the animal is cured. Intestinal troubles 
in chicks are treated by the administration of well-boiled 

rice mixed with a little charcoal, and also by dissolving 15 
grains of crude catechu in each gallon of drinking water. 
For canker, the sprinkling of a little flowers of sulphur in 
the mouth and throat of the bird, and the addition of soms 

chlorate of potash to the drinking water is recommended. 



GLEANINGS. 

One of the latest publications of the United States 
Department of Agriculture is a large scale map showing the 
uarantine for Texas fever of cattle in that country. The 

oublication should be useful to those who anticipate either 
importing or exporting animals to this part of North America, 

—_——— 

The exports from Sicily of citrate of lime for the 
sonths December 1912, January and February 1913 were, 

the United Kingdom 354,509 kilos., to the United 
States 527,760, to France 275,853, to the Netherlands 
202,512, to Austria 70,429, to Germany 9,821. 
The Board of Trade Journal, May 1913 ) 

(From 

[t is stated in the Aeniew of Applied Entomology for 

\pril 1913, that a useful method for exterminating flies is 
to expose a mixture of formalin, milk and water in shallow 
Jlates, or what is better still, to sprinkle the mixture about 
, room in tiny drops of j-inch to 1 inch in diameter. In 
this state the fly readily drinks it. The method has heen 
ised with great snecess in India. 

The reaping of the cane crop in St. Kitts is being 
rapidly carried on in the Basseterre district. The Central 
Factory results this year are very satisfactory, the condition 
of the canes being superior to that of last season The 
Agricultural Superintendent reports an average yield of 
ibout LS tons per acre. The young cane crop is well 
ulyanced and healthy. 

A communication received from the Agricultural 
{ustructor, Nevis, states that the cane crop in that island 
is now almost reaped. The returns continue to be very 
poor, and the young canes throughout the island are suffer- 
ing from want of rain. The cotton lands are nearly 
all prepared, and a few acres were planted towards the end 
of April, but these have all died from the effects of drought. 

Manyanese sulphate has on some occasions been found 
useful as a fertilizer. Applications at the rate of about 
100 Ib. to the acre have been found to stimulate the growth 
of rice, The useful effect of manganese on plant growth is 
due most probably to its oxidizing activity, and its influence 
upon the oxidizing power of plants, micro-organisms and 
soil. (From Cireulay No, 75, Bureau of United 

States Department of Agriculture.) 
Soils, 
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An editorial in Tropical Life for April 1913, calls 
attention to the scarcity in the supply of soya beans. It 
would appear that this is partly the outcome of Eastern and 
Western competition. A large supply is required by 
Manchuria which has been met from the same sources as 
those on which the industry in Great Britain is dependent. 
It is suggested in the article that strenuous effort should be 
made in British colonies to extend the cultivation of soya 
beans. 

According to information received from the Curator of 
the Botanic Station, Dominica, the green lime trade with 

that Presidency during April was very active. Prices ranged 
up to the abnormally high figure of 25s per barrel, unpacked 
in Roseau. Applications have been received at the Agricul- 
tural Department for over 35,000 lime plants in response to 
an offer of 25,000. In regard to cacao, a considerable 
amount of die-back is reported, which is believed to be the 
indirect effect of the high winds experienced since Christmas. 

It is predicted in Diplomatic and Consular Report 
No. 5047—Annual Series, that the competition of Hawaii will 
probably be felt in the West Indies, particularly as regards 
pine-apples, bananas and other fruits, coffee, tobacco, cotton, 
sisal fibre and rubber. An exceptional economic condition 
obtains in Hawaii ,in connexion with the fact that the 
population is so small that an unusually large percentage of 
directly consumable produce is able to be exported. Hawaii 
also possesses the advantage of free commercial entry into the 
United States. 

The Annual Report of the Inspector of Schools on 
Elementary Education in Trinidad, for the year 1911-12, 
contains interesting remarks on the teaching of agriculture 
and nature study. The suspension of local school garden 
shows appears to have had a dispiriting effect on teachers, 
and energies have been relaxed in regard to outdoor practical 
work. Qn the other hand, the theoretical studies appear to 
be very satisfactory, and an encouraging sign is the largely 
increased interest that is being taken in collecting specimens 
for the school museums. 

The effect of earthworms on the fertility of the soil is 
referred to in the Experiment Station Record (Vol. XX VII, 
No. 6). It is stated in this that investigations carried on b 
the British Government in the valley of the White Nile in 
the Sudan, indicate that the great fertility of the soil in this 
valley is largely due to the work of earthworms. Worm 
castings formed during a period of six months weighed 
239,580 tb. per acre. Other observations in Upper Egypt 
indicate that the castings there amounted to 58,785 
during the same six months 

Loformation has recently been received from the Cam- 
bridge University Press to the effect that there will be pub- 
lished shortly a book entitled Rubber and Rubber Planting, 
by Dr. R. H. Lock, Assistant Director of Agriculture, Ceylon. 
It deals with the history of the use and cultivation of rubber, 
its botanical sources, the physiology of rubber and latex, the 
diseases, chemistry and manufacture of rubber, and with 
rubber planting. The work is likely to appeal to manu- 
facturers, planters, botanists and botanical students, and to 
the general public interested in rubber. 
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Seasonal Notes. 

The fields of plant canes are now mostly reaped, and this 
condition affords opportunity for the study of several problems 
of interest. Regard the fields critically. Has the cutting of 
the canes been done thoroughly? Note the weeds that are 
growing, and pay great attention to their habits of growth 
and the ways of reproduction; for these matters are of more 
importance than names and the mere shape of leaves, flowers 
and stems. Distinguish carefully, in the first place, between 
annual and perennial weeds. Remember that it is as 
important to keep the headlands of fields weeded as the 
fields themselves, since waste areas provide a source of 

infection. Many weeds may also harbour insect and fungus 
pests. 

What tillage should the fields of cut canes receive? As 
regards the manuring of ratoon canes, the Report on Sugar- 
cane Experiments in the Leeward Islands, 1911-12, should 
be read, in which publication will also be found a great 
deal of important information on the characters of the 

different varieties of sugar-cane that have just been, and 

are still prominently before those interested in sugar-estates. 
Careful attention will be given, of course, to the article 

in this issue on the manufacture of syrup. 

A good supply of bamboo and other pots and seed boxes 
should be got ready for sowing seeds of cacao, coffee, rubber, 
nutmeg, mango and other useful trees and plants as soon as 
the rains come in. Nursery beds should be well forked, 
manured and prepared for transplanting seedlings. Pots of 
seedling cacao and mango should be carefully attended to in 
order to have good growing stocks for grafting. Seeds of any 
useful forest and other tree should be collected. 

In regard to the planting out of lime seedlings,a dull day 
following heavy rains is the most suitable climatic condition 
under which to carry out the operation. This holds good, in 
fact, as regards all transplanting, It is commonly the 
practice for the lime plants to be cut back before being 
planted out, thereby removing all the young shoots and the 
bulk of the leaves, Is it always advisable to remove the 
leaves? If the roots have been properly pruned in the 
seedling beds little root pruning will be necessary at this 
stage. See that the roots are well spread out and that the 
soil is firmly pressed down around them. The land should 
be kept free from weeds. 

On some of the lime trees on different estates, a good 
deal of trouble is occasioned by the presence of Dodder 
(Cuscuta sp.), and Mistletoe (Loranthus sp.). Find out by 
direct observation how these two plants obtain their food- 
supply, how they reproduce themselves, and the manner in 
which they become distributed. 

In connexion with the cacao crop, the final pickings 
are being made in many places, and the yields of trees 
which have received different treatment, or which have been 
growing under different conditions should be noticed as far 
as possible. 

An important investigation is described under Fungus 
Notes in this number of the Agricultwra!l News. In order to 
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refresh the student’s memory, the following figures have 
been reproduced, which will show him the difference between 

a spore called a conidium, and a spore denominated 
ascospore. 7 represents a thin section in point of fact, Fig. 7 

Fic. 7. SEcrion sHowina Conrpta. 

of plant tissue with the fructifications of a Colletotrichum 
bursting through the epidermis or skin. The detached cells 
constricted in the middle, are conidia. The cells in Fig. 7 
(and also in Fig. 8) are of course greatly magnified. An 
ascus containing eight ascospores is seenin Fig. 8. This ascus 
has been removed from its position on the fungus body, The 

Fic. 8. ASCUS CONTAINING ASCOSPORES. 

differences, other than shape and size, between conidia and 
ascospores are: (1) that ascospores, unlike conidia, are sup- 
posed to be the result of sexual reproduction (sexual union), 
and (2) that ascospores are more resistant and remain 
quiescent for a longer time than conidia. Chlamydospores 
are particularly resistant spore bodies of non-sexual origin. 
They are generally extremely small and covered with a thick 
coat. 

Questions for Candidates. 

PRELIMINARY QUESTIONS, 

(1) What manures are applied in practice to ratoon 
canes? What do they contain, and at what rate per acre are 
the applications made? 

(2) Can Bengal beans be employed as a foodstuff? 
If so, why? 

INTERMEDIATE QUESTIONS. 

(1) Contrast the mode of living as exemplified by the 
Dodder (Cuscuta sp.) and Marasmius sacchari. 

(2) Write a short description of Zapupe fibre. 

FINAL QUESTIONS, 

(1) Give a short account of the recent prices of sugar 
and green limes. Endeavour to explain the causes of any 
abnormalities. 

(2) Mention ten useful hints in connexion with the 
preparation of plantation Para rubber. 
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FUNGUS NOTES. 

RECENT WORK ON ‘THE PARASITES 

BELONGING TO TUE GENUS 

GLOMERELLA. 

Of recent years problems in mycology have been 
regarded from a much wider point of view than was formerly 
the case. Particularly is this so in respect to that branch 
of the subject known as parasitology. As an_ illustra- 
tion of this new phase, the work of Shaw in India on 
Rhizoctonia may be cited, and as a still later example, may 
be mentioned the recent work on the parasites of the genus 
Glomerella, conducted by ©. L. Shear and Anna K. Wood of 
the United States Department of Agriculture. A complete 
account of this latter investigation has just been published as 
Bulletin No. 252 of the Bureau of Plant Industry, and from 
this interesting and important paper most of the information 
in the following article has been abstracted. 

The name Glomerella is applied to the ascogenous 
forms of Glcwosporium or Colletotrichum—form-genera of the 
fungi imperfecti, the parasitic nature of which is well known 
in the West Indies. The objects of the work under review 
were to study the production of the ascogenous stages, and 
to determine the habits and identity of the numerous forms 
of Gloeosporium and Colletotrichum found upon the same 
hosts, and upon different hosts. The method of study adopted 
was to observe the behaviour of the different forms in the moist 
chamber and in pure culture, and to carry out a large 
number of cross inoculation tests to find out whether a so- 
called species of Glomeralla found on one host, say on the 
cotton plant, could infect another host, say the avocado, on 
which a supposed different species of Glomerella was regarded 
as being individually parasitic. Apart from its general 
interest, the economic value of such an investigation is 
readily apparent. 

With particular reference to the life history of Glom- 
erella it is important to understand that until recently, the 
two principal spore forms, conidia and ascospores, have been 
described and treated as distinct organisms. As is already 
pointed out, the conidial forms are well known under the name 
of Glosporium or Colletotrichum. The essential feature of 
the work under review is that ascospores, conidia and 
chlamydospores or appressoria (resting-spores) are shown to 
be normal stages in the life-history of the genus. These 
facts greatly simplify the generic classification of the forms. 

In regard to the thirty-six hosts—of which the names of 
some are given later—that have hitherto been considered as 
being attacked by thirty-six different species of Glomerella, it 
has been found that neither morphological nor physiological 
differences can be observed which are sufliciently constant to 
be regarded as specific characters. All the different forms 
have been referred by the authors to three species of 
Glomerella: G. cingulata which occurs on thirty-four of the 
hosts, (. yossypti on one (namely, cotton), and G. Linde- 
muthianum, on one. 

G, cingulata is exceedingly variable in all its characters, 
The cause of this variability is not yet clear. The essential 
point about this fungus is that it can often be found to grow 
from apparently healthy tissue, which has been washed in 
corrosive sublimate. The explanation is that the chlamydos- 
pores send a germ tube down through the epidermis of the 
host plant, which lies quiescent until the plant becomes weak- 
ened from some physiological cause, when the fungus begins 
to develop as a vigorous parasite, 
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It is stated by the authors: ‘Inoculation experiments with 
fruits have shown that most of the forms from different hosts 
will produce the characteristic Glomerella rot on fruits of 
other hosts. It is also shown that there is a great variability 
in the virility of different races or strains of the fungus from 
the same host. ‘In one experiment races from the lemon, 
grape and fig produced more serious cases of bitter-rot of apple 
than a race of the fungus derived from apples. These facts 
are of great importance in connexion with the selection and 
production of disease-resistant varieties of plants.’ 

It may be added, further, that this is cf immense impor- 
tance in regard to mycological legislation, in view of the fact 
that the disease can apparently spread as easily from temper- 
ate countries to the Tropics, as within the Tropics itself. It 
must also be remembered that G. cingulata can also be carried 
by any one of thirty-four different species of agricultural 
plants, including such diverse forms as palms, oranges, apples, 
gooseberries, cacao and arrowroot. Of great economic signifi- 
cance is the fact that one species of Glomerella is confined to 
cotton. This species, it may be added, occurs in the West 
Indies and causes the well-known disease, anthracnose. 

The production or non-production of the perithecial stage 
of Glomerella appears to be a fairly well-marked hereditary 
race character. There is no evidence to show that the 
production of perithecia is controlled by any of the ordinary 
conditions of nutriment or environment, though accurate 
investigation along this line would possibly lead to results of 
great importance 

In conclusion, the methods of controlling Glomerella 
may be briefly summarized as follows: (1) spraying with 
Bordeaux mixture; (2) selection of fungus-free seed—particu- 
larly valuable in the case of cotton; (3) eradication and 
destruction of dead and diseased parts of infected plants. 

The selection and breeding of resistant varieties may 
also be practicable in some cases. 

ANNUAL REPORT ON THE ROTHAMSTED 

EXPERIMENTAL STATION, 1912. 

In the introduction to this publication, compiled by 
Dr. E. J. Russell, Director of the Station, mention is made 
first of the fact that the Rothamsted Experiment Station 
was established in 1843 by the late Sir John Bennett 
Lawes. The institution has never been connected with 
any external organization, and it has until recently been 
maintained entirely at the cost of its founder. By the 
provision of the Trust Deeds, the management is entrusted 

to a Committee nominated by the Royal Society, the 
toyal Agricultural Society, and the Chemical and 
Linnean Societies and the owner of Rothamsted. During 
recent years several grants have been made from various 
sources including ‘the grant of £1,000 by Mr. J. F. 
Mason, M.P, for the building and equipment of a bacterio- 
logical laboratory; £10,000 given by the Goldsmith Co., the 
income of which is to be devoted exclusively to the investi- 
gation of the soil: by the Permanent Nitrate Committee, 
a grant of £2,000 has been made. Finally, after several 
further contributions from private sources, the Government 
has contributed an annual grant of £2,500, and a further 
grant of £3,000 from the Development Fund for the purpose 
of extending the Rothamsted plot experiments. 

The Nothamsted Experiment Station is recognized as 
the institute, in Great Britain, for dealing especially with 
soil and plant nutrition problems. Scholarships have 
recently been instituted to provide the training and research 
work unobtainable at the Universities, and advantage is 
frequently taken of Rothamsted by investigators from other 
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institutions who require a special knowledge of methods in 
agricultural chemistry. 

The field experiments, which were begun in 1843, have 
on some of the plots been continued without break or altera- 
tion up to the present day—-for seventy years; it is impossible 
to exaggerate the importance of continuing these experi- 
ments without any change, as nowhere else in the world do 
such data exist for studying the effects of season and 
manuring upon the yield and quality of the crop, and for 
watching the progressive changes which are going on in the 
soil. The maintenance, however, of the old data throws 
a heavy burden on the Experiment Station. There are 210 
plots, and every year 243 samples have to be taken with 
proper precaution and put into store for future reference. 
In addition, there are made 486 determinations of dry matter, 
243 of ash, 170 of nitrogen, fifty of phosphoric acid, and 
twenty-four of potash, also 180 determinations of nitrates, 
ete in rain and drainage waters, and seventeen botanical 
analyses of hay. This does not include examinations of 
soil, the complete grass separations, and other extensive 
series of determinations which are made at longer intervals. 
All the above determinations, however, are part of a 

necessary routine which must be completed before any new 
investigations can be undertaken. 

It should be remembered that the object of the Rotham- 
sted experiments is to ascertain how the plant grows, and 

only indirectly to find the most paying methods in which to 
provide nutrients for cultivated plants; hence neither the 
nature nor the quantity of material applied is to be taken 
as indicating the manures which should be used in practice 

lt may be added in concluding this abstract of the 
introduction to the report, that the benefit derived from 
Rothamsted is not merely confined to British or even to 
European agriculture, for the results of abstract research are 
frequently of the greatest value in directing and in interpret- 

‘ing the results of soil investigations in the Tropics, and in 
many cases the results of special investigations at Rothamsted 
are directly applicable under tropical conditions. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 

MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 

Little or no improvement can be reported on the general 
condition of the markets during the month of April. The 
supplies were normal, but the demand slow. Amongst West 
Indian products mace, nutmegs and lime oil commanded 
slightly higher prices. 

GINGER. 

At the first spice auction on the 2nd of the month, 
ginger was represented by 100 packages of Cochin, which 
were sold without reserve at the following rates: limed 
Calicut 40s., and brown rough 30s. to 31s. per cwt. A week 
later 631 bags of washed rough Cochin were offered, and 
bought in at 31s. to 32s. At auction on the 16th, Jamaica was 
represented by 110 packages which sold at the following 
rates: fair to good common 45s. 6d. to 49s. 6d., and bold 
middling 53s. to 53s 6d. Some 259 bags of washed rough 
Cochin were offered and bought in at 33s. per cwt. On the 
23rd no Jamaica was offered, but cochin was represented by 
631 bags, a small part only finding purchasers, 37s. being 
paid for cut tips, and 35s. for brown cuttings; some sales 
were also cilvcted for rough brown Calicut at 30s. to 31s. per 

ewt. Good small cut Calicut was bought in at 45s; at 
auction on the last day of the month the offerings were small 
and no sales were effected 

NUTMEGS AND MACE, 

At the first sale on the 2nd of the month, 64 packages 
of West Indian nutmegs were brought forward and partly 
sold, 84’s to 9L’s fetching 5id. to bad. per tb., 102’s to 111’s 
5hd. to 53d. On the 9th, 277 ps ackages of West Indian were 
Oifared aii sold at the following 1 rates: 75’s to 85's, 6d. to 644.; 
88’s to 98’s, 53d. to 6d; 114’s to 124’s, 54d. to 6d. Again 
at the acto con the 16th, 9 packages of West Indian were 
offered and sold at similar rates; “60 packages of limed 
Eastern were also sold, 55’s fetching 94d., 68’s 7d., 80’s 64d. 
and 98’s to 106’s, 5! kd. to 53d. At the two concluding sales 
in the month similar prices ruled, 46 packages of West Tndian 
being sold at one and 14 packages at the other, respectively. 
For mace there has also been a steady demand. At auction 
on the 9th, 95 packages of West Indian were brought forward 
most of which were sold, fair mixed to pale fetching 2s. 4d. 
to 2s. 7d., ordinary and red 2 2s. 2d. to 2s, 3d, and broken 1s. 9d. 
to 2s. 2d per lb. On the 16th, the offerings consisted of 6 
packages of West Indian and 20 packages of Eastern; the 
former sold at 2s 2d. to 2s. dd. and 2s. for broken, whilst 
for the Eastern 2s. 3d. to 2s 5d. was obtained. At the last 
sale there was a continued steady demand, 3 packages of 
ee Indian selling at 2s. 74. for good pale, and 2s. 2d. to 
2s. 5d. for dark red and pickings. 

SARSAPARILLA, 

The month commenced with an increased demand for 
grey Jamaica, which was represented at the first drug 
auction on the 3rd of the month by 17 bales, and of native 
Jamaica 8 bales. The whole of these were sold, the former 
at an advance of from 3d. to 4d per bb., fair fibrous realizing 
from 2s. 8d. to 2s 9d. per Ib. Of the native Jamaica, 1s. to 
Js. 1d was paid for dull red to fair red, in part mouldy. 
At auction on the 17th no grey Jamaica was offered, but 
native Jamaica was represented by 15 bales and Lima 
Jamaica by 5. Of the former 12 bales were disposed of, 
9 of which realized, from fair to good red, ls. to 1s. ld. 
per Ib., 11d. to 114d. being paid for fair red, and 8d. to 10d. 
for dull mixed tawny. Two bales only out of the 6 
offered, found buyers, and these 2 fetched 2s 8d. per bb. 

CASSIA FISTULA, KOLA AND LIME OIL. 

On the 3rd of the month 8 baskets of Cassia 
Fistula, fair thin fresh pods from Java, were sold without 
reserve at 25s. Kola continues scarce and dear. At auction 
at the beginning of the month one bag of fair dried West 
Indian halves, part mouldy, realized 47. per tb., and a week 
later a few bags of fair dried were offered at 5d. On the 
17th, at auction, 42 bags from Java were brought forward, 
36 of which sold at from 4}d. to 43d. per Ib. They were 
of ordinary dullish halves, partly broken. About the middle 
of the month two cases of hand pressed West India oil of 
lime were offered and sold at lls. 6d. to lls. 7d., and 4 
cases of distilled yellow to pale were sold at Is. to 1s, 2d. 
per bb. 

Cotton growing in the Dominican Republic is referred 
to in arecent issue of Zhe Bourd of Trade Journal (April 24, 
1913). Great expectations were formed of the results of 
a trial to grow Sea Island cotton under irrigation, though 
political disturbances apparently interfered. Cotton gins are 
in operation at Puerto Plata and Monte Cristi, and samples 
of Sea Island cotton grown near Barahona have been valued 
at 1ld. to 1s. per lb. by Liverpool experts. 



London.—Tue 

New York,—Messrs. 

Trinidad,—Messrs. 

MARKET REPORTS. 

West Inpia CommitTEE CIRCULAR, 

May 20, 1913; Messrs. E. A. de Pass & Co., May 

9, 1913. 

Arrowroot—sijd. to dd. 
Batata—Sheet, 2/94; block, 2/- per tb. 
Brrswax—£3. 
Cacao—Trinidad, 70/- to 79/- per cwt.; Grenada, 64/6 

to 69/-; Jamaica, 62/- to 68)/-. 
Corree—Jamaica, 72/- to 74/-, 
Oopra—West Indian, £28 10s. to £29 per ton. 
Oorron—Fully Fine, uo quotations; Floridas, no quota- 

tions; West Indian Sea Island, 20d. 
Frvuit—No quotations. 
Fustic—No quotations. 
GinceR—Quiet. 38/- to 62/-. 
Isinciass—No quotations. 
Honzty—No quotations. 
Lime Juice—Kaw, 1/6 to 1/8; concentrated, £24 10s.; 

otto of limes (hand-pressed), 12/3. 
Log woop—No quotations. 
Mace—1/9 to 2/9. 
Nurmrcs—5jd. to 6d. 
PiImento—2}d. to 28d. 
Ruspser—Para, tine hard, 3/9}; fine soft, 3/8; Castilloa, 

3/ per th. 
Rum—Jamaica, 2/3 to 6/- per gallon. 

QGintEsPizg Bros. & Co, May 

16, 1913. 

Oacao—Caracas, I4c. to 15¢e.; Grenada, 14c. to 14}¢; Trin- 
idad, 15£c. to 148c ; Jamaica, 12c. to 13¥c. 

Ooco-nuts—Trinidad and Jamaica, selects, $38°00 to $40:00; 
culls, $25°00 to $26-LO per M. 

OorrrE—Jamaica, 12c. to 144c. per fh. 
GincER—8jc. to 10sec. per tb. 
Goat Sxins—Jamaica, 52c.; Antiguaand Barbados, 48c. to 

50c.; St. Thomas and St. Kitts, 44c. to 46c. per tb. 
Grave Fruit—Jamaica, $2°75 to $4:09 
Liwes—$11°75 to $12°50 

Macr—50c. to 57c. per th. 
Nurmecs—110’s, 12c. 
Orances—Jamaica, $2 50 to $3°50 per box. 
Pimento—4ic. to 4}c. per th. 
Sucar—Ceuntrifugals, 96°, 3°33c. per tb.; Muscovados, 89°, 

2°85c.; Molasses, 89°, 2°58c. per fb., all duty paid. 

Gorpon, Grant & Co., May 26! 

1913. 

Oacao—Venezuelan, $14°40 per fanega; Trinidad, $14°15 to 
$14°50 per fanega 

Ooco-nut O1t—$1°15 per Imperial gallon. 
Oorrre—Venezuelan, 16c. per fh. 
Oopra—$4'75 per 100 th. 
Daat—$4 50. 
Ontons—$2°10 to $2°30 per 100 th. 
Peas, Sprit—$6-15 to $6°20 per bag. 
Porarors—English, $1°75 to $2°00 per 100 tt. 
Rice—Yellow, $5°40 to $5°50; White, $5°75 to 

per bag. 
Svear—American crushed, no quotations. 

$6°00 
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Barbados.—Messrs. James A. Lyncu & Ltd., 

May 17, 1913; Messrs. T. S. Garraway & Co,, 

May 16, 1913; Messrs. Leacock & Co., May 10, 

1915. 

Cn 

ArRrowkoo1—$4'75 to $7°50 per 100 th. 
Oscao—$i 00 to $14:00 per 100 th. 
Coco-nuts—$18:00 
Hay—$1°50 per 100 th. 
Manvres—Nitrate of soda, none; Cacao manure, $48°00 

to $50°00; Sulphate of ammonia, $85-00 per ton. 
Motasses—No quotations. 
Onrons—$1'03 to $2°25 per 100 tb. 
Pras, SpLrit—$600 to $6°25 per bag of 210 th.; Canada, 

$4°40 per bag of 120 tb. 
Porarores—Noya Scotia, $2:00 to $3°65 per 160 th. 
Rice—Ballem, $5°05 to $6°10 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4:00 per 100 th. 

British Guiana.—Messrs. Wierinc & Ricurer, May 

24, 1913; Messrs. SanpBacu, ParKER & Co,, 

May 9, 1913. 

Messrs. WIETING Messrs. Sanp- 
ARTICLES. & Ricuter. BACH, ParRKER 

ix & Co. 

Arrowroot—St. Vincent 8c. per fb. ——_ 

Batata—Venezuelablock| No quotation ——— 
Demerara sheet 65c. per th. —— 

Oacao—Native 18c. to 15c. per tb. 19c. per tb. 
Oassava— 72c. pas 
Oassava STaRCH— $5:00 to $6:00 — 
Coco-nuts— $16 to $20 per M./$10 to $16 per M, 

OorrEE—Creole 
Jamaica and Rio 
Liberian 

DHaLt— 

Green Dhal 
Eppors— 
Motasses— Yellow 
Ontons—Teneriffe 

Madeira 
Pgas—Split 

Marseillee 
PLANTAINS— 
Potators—N ova Scotia 

Lisbon 
Potators-Sweet, B’bados 

Rice—Ballam 
Creole 

TANNIAS— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimBbeR—Greenheart 

Wallaba shingles 

ss Cordwood 

17c. to 18c. per th. 
18c. per th. 
13}c. per tb. 

$3°75 to $400 per 
bag of 168 tb. 

$5°00 
60c. to S4e. 

None 
6c. to Te. 

6c. to Te. per th. 
$6°50 per bag 

(210 t.) 

l6c. to 40c. 
$225 

6c. 
per bag 

No quotation 
$4°75 to $500 

$1°20 
$1°68 
$144 

$2°25 to $2°30 
$3°00 

$3'75 to $4:°90 

2°00 
32c. to ddc. per 

cub. foot 
$4°00 to $6°25 

per M. 
$1°80 to 2:00 

per ton 

18c. per fb. 
19c. per tb. 
12c. per bb. 

$3°75 to $4:00 
bag of 168 tb. 

$7°50 per b: 
(210 tb.) 

$240 

$2°30 
$3°25 
$5°00 

32c. to 55c. per 
cub. foot 

$4:00 to $6-00 
per M. 
— 
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Publications on sale of the Imperiai Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 2d; 

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s, 8d, where complete. (III, 2. 
IV, 3; and V, 2 and 3 are out of print.) 

Volume XIII. No. 1:—Containing Papers on COTTON AND AGRICULTURAL EDUCATION, prepared for the recent 
Agricultural Conference, comprising:—The Results of the Cultivation of Cotton in St. Vincent; The 
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat; 
The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in 
Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer- 
ence to the Boys’ Secondary School; The Need for Higher Agricultural Education in the West Indies; 
A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control 
and Improvement. Also Index and Title Page for Volume XII. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions, They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation, The number issued up to the 
present time is seventy. Those mentioned in the following list are still available: the rest are out of print. 

Sucar Inpustry. (14) Screw Worm in Cattle at St. Lucia. Price 2d. 
Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d. 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1902, No. 19, price 4d.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d. 
in 1903-5, No. 40, price 6d.; in 1904-6, No, 44, price 6d.; (84) Notes on Rabbit Keeping in the West Indies. Price 2:/. 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price 4//. 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price 4d. 

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d. 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Edition. 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards. 

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d. 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d, 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; (58) Insect Pests of Cacao. Price 4d. 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4d. 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d. 

GENERAL. , (65) Hints for School Gardens, Fourth Edition. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (69) Hints to Settlers in St. Lucia. Price 6d. 

4d.; Part II., price 4d. (70) Coco-nut Cultivation in the West Indies. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(72) Iame Cultivation in the West Indies (in course of pre- 

paration). 
The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d., ld. for those 

marked 4d., and 13d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News ’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s. 2d. per half-year, or 4s, 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.—Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutav & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseney, Agricultural School. 
Barbados: Apvocare Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Jamaica: Tok EpucationaL Surpty Company, 16, King Dominica: Mr. J. R. H. Brrpcewater, Rosean. 

Street, Kingston. Montserrat : Mr. W. Roxson, Botanic Station. 
Britisn Guiana: Tax ‘Datty Curonicie’Orrice,Georgetown. <Ancgua: Mr. S. D. Matong, St. John’s. 
Trinidad : Messrs. Murr-MarsHaut & Co., Port-of-Spain. St. Kitts: Tae Brsue anp Book SurrLy AGENoy, Baasseterre. 
Tobago: Mr. C. L. Pracemann, Scarborough. Zevis : Messrs. HoweEwt, Bros., Charlestown. 

Grenada : ‘Tak Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 
2 Aye. 

Ohlendorff’s Dissolved Peruvian Guano—For Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure win. 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Lid., Bridgetown. 

PURE RAW 

Linseed Oul 
Stocked in casks or -in cases of 10 gallons each. 

. — (a JUST ISSUED. 
Special quotations made for export trade 

on application to:— WEST INDIAN BULLETIN. 

THE BARBADOS CO-OPERATIVE 
. XIII, No. 2. 

COTTON FACTORY, LIMITED, aaa De 
BRIDGETOWN. 

Containing Papers on SUGARCANE EXPERIMENTS IN 
= 5 a et es ee | BRITISH GUIANA, prepared for the recent Sgricultnral Con- 

) H; ference, comprising:—Sugar-cane Experiments in British 
HOR, SA ‘ Guiana, By Professor J. B. Harrison, and others; Part I— 

Introduction; Part II.—The Composition of the Soil-water 
THE jas affected by Cultivation and Manuring of the Soil; 

Part III.—The Manuriog of the Sugar-cane; Part IV.— 
SE N H O USE ESTATE. The Effeets of Cultivation and of Manures on the Soil of 

the Manurial Experiment Fields; Part V.—Varieties of 
a Sugar-cane, 

Containing 250 aeres, situated in the Parish of; 
St. David bounded with the Castle Bruce Estate. 

For all particulars apply to: 

DONALD O. RIVIERBE, 
SOLICITOR, | 

(293) DOMINICA. 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados. 
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'R.M.S.P. REGULAR SERVICES: 
= West Indies \ 

Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 
St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 
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Jamaica & Antilla. 
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Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 

MOROCCO, WEST INDIES, NORWAY, 
| Canary I's: é Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
from London. Winter Months. June to December. 
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INSECT PESTS 
OF THE 

LESSER ANTILLES, 
BY 2H eA EA OU Misc, 

ENTOMOLOGISt ON THE STAFF OF THE IMPERIAL DeEraRTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
‘Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information 
lis contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the publications of the Department, | 
price 1s, 3¢,, post free 1s, 7d, 

Cacao Culture Pine-apple Culture 
Citrus Culture _ Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 

\| 
Cotton Culture Tobacco Culture 
Fertilizer Guide 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND IT FREE 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad. 
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Elasticity of Demand. 

> AL Dig 
e ie SOMEWHAT notable circumstance attend- 

Sant on the production of sugar is that 

i 2% fluctuations in the market values, although 

they may seriously affect the grower, are to a large 

extent imperceptible on the side of the consumer. The 

recent plethora of production occasioned principally by 
a successful season in Cuba, has, together with a certain 

degree of speculation, been the cuief cause of a con- 

tinued decline in prices, and the present situation, 

howbeit distressing for the smaller manufacturer far 

modity, The result is, that, although a fall below 

the normal of a fraction of a cent per pound may 

seriously affect the grower, this drop cannot, under 

ordinary circumstances, be directly felt by the con- 

sumer, unless he buys in sufficiently large quantities— 

in far larger quantities than can be purchased in 
retail transactions, by individuals belonging to the 

classes. middle and lower 

By considering an opposite procedure that might 

conceivably be taken by the retail seller in times of over- 

production—the course of offering larger quantities at 

the usual current price—we are brought to face the 
ecunomic law which constitutes the main theme of 

this article. It is highly probable that the adoption 

of such a course in the case of sugar, would not lead to 
increased demand, but would rather tend to diminish it, 

for the demand for sugar at the present time, particu- 

larly in Great Britain, is not elastic. To explain exactly 
what is meant by this term, it may be well to begin by 

observing that one universal characteristic of human 

nature is the circumstance that a person’s desire for 

any commodity, diminishes, other things being equal, 

with every increase in his supply of it. The rate of 
diminution may be rapid or it may be slow; the 

consumer may be easily satisfied or satisfied only after 

greatly increased consumption. If, under existing 
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conditions, he is easily satiated, then a small decline 

in the retail price of the commodity will cause only 
a slight increase in his purchases, and the converse 

will be the case if he is satisfied only slowly. Under 
the former circumstances, the elasticity of demand is 
small; in the latter case it is considerable. It follows 

naturally, that when the demand is elastic for a fall 

in price, it is also elastic for the opposite rise. 

The demand, to-day, in Great Britain for a com- 

modity like sugar is not elastic, although it used to be 
when prices were sufficiently high to allow of fluctuation. 
Consequently, as already hinted, no fractional diminu- 
tion in the price would greatly increase the demand, 
and an increase in the amount at the same price would 
not increase the number of purchases. The same 
principle holds good in England, with a commodity 
like salt, of which the price is relatively so low as to 

cause few people to consider its value, and the majority 
would use almost as much if the price rose a little as 

they do under present circumstances. In India, however, 

the price of salt is relatively high, and in consequence 

the demand there is moderately elastic. 

The question as to whether the price of a com- 
modity ought to be kept at a low and fixed rate, 
especially when its supply as agricultural produce 
must vary, is not a matter to be discussed in the 

present connexion, but it is interesting to note that in 

regard to very perishable produce like fruit and meat, 

the current supply price must be adjusted in such 

a way as to create an elastic demand in order to check 
waste during times of over-production. 

This consideration leads naturally to the sub- 
ject of other uses of certain kinds of raw material 

besides that for direct consumption. In regard 
to sugar, there is the enormous demand for this com- 
modity for preserving and for confectionery pur- 

poses, and in this direction there exists very consid- 

erable elasticity of demand. In times of over-produc- 
tion of sugar, it is through sources like these that 
the pressure would seem most easily to be relieved. 
The demand for sweetmeats, for instance, is_pro- 

verbially elastic, and the effect of increasing the 

quantity at the usual price would be to attract a far 
larger number of purchasers. It must be remembered 
in this connexion that the sale of one commodity in 
a manufactured form is frequently limited by others, 
as for instance, sugar and cacxo in the manufacture of 

chocolate, and fruit and sugar in the production of 
jam; consequently a high range of prices for one 

commodity, thongh accompanied by low values for 

a second one may so counterbalance each other as to 

render the position a normal one to the manufacturer 
though extremely abnormal to the growers. 

In dealing with all questions concerning the 
demand of the consumer, it is generally easier to obtain 
a clearer notion of the circumstances of any case if one 

class of society be considered at a time. In regard to 

the consumption of sugar, as such, the lower classes 
may consume per head as much as the rich; but with 
commodities like meat, tobacco, tea and spirits, the 

elasticity of demand increases rapidly as one descends 
from rich to poor. And an interesting factor which 

will be seen to enter into the subject here is 

that of grade and brand. The reflections already 
expressed in regard to the demand for sugar will be 
understood to have had reference to the regular con- 

sumers of one grade, though some elasticity of demand 
will be found to exist in connexion with the various 

preparations of this article, as in the consumption of 
syrup or fancy molasses, muscovado and crystals. 

Even amongst the rich an elastic demand can be 
created by grade and brand. But this often depends 
upon the existing degree of sensibility; some people 

there are who care little for a refined flavour or a dis- 

tinctive appearance, provided they can get plenty of 

the particular commodity. The chief cause of 

elasticity of demand amongst the rich is perhaps the 

desire to obtain luxuries for purposes of display and 

social distinction—a desire which is practically insa- 
tiable. This feature of modern civilization is an 

important factor in industries which depend on the 

production of grapes, tobacco, rubber and similar com- 
modities, and is actually potent in the respective 
systems of cultivation, as for example, in the pro- 

duction of light-coloured rubber irrespective of its 
strength. 

w 

The sugar-grower, will be seen, then, to labour 

under certain. disadvantages of demand that are 

absent in the affairs of many other producers of raw 

material, and the solution of his problems in this 
direction and even their exact comprehension are 

difficult in view of the fact that his economie position 
is so extremely complicated.$ Closer, and a more 
organized contact with the market and consumer has 
followed the introduction of modern central sugar 

factories, and in this direction would appear to lie the 
remedy for many 6f the economic difficulties in the 
regulation of supply and demand encountered by 

independent growers at the present time. 
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EXPERIMENTS 
WARD ISLANDS, 1911-12. 

The form of publication introduced during the previous 

SUGAR-CANE IN THE LEE- 

year has been adhered to in issuing the present report. The 
omission of a large number of tables made it possible to 
publish Part I and Part II together, in the form of a hand- 
book that should be of convenient size both for distribution 
and for reference. 

Part I of the report describes the results of the continu- 
ation, during the season 1911-12, of the trials with a large 
number of Barbados, Demerara and Leeward Islands seedling 
canes. Comparison with previous years’ reports will show 
that three barbados and two Antigua seedlings have this 
year been introduced into the general series of experiments; 
these have replaced the number of Demerara seedlings which 
repeated tests have shown to be unsuited to conditions obtain- 
ing in the Leeward Islands. As regards the Antigua experi- 
ments with plant canes, the list is healed by B. 3922 with 
a yield of 6,020 Ib. of sucrose per acre. his is the first year 
that the variety has been introduced into the general series 
of experiments. The experience of the present year will 
therefore require to be firmly substantiated by subsequent 
trials. The variety second on the list was B.4596, which 
gave an average return per acre of 5,590 tb. of sucrose. It 
yielded an average of 281 tons of cane per acre, and in this 
respect was superior to all other varieties. The present is 
the fifth occasion on which this cane has been cultivated in 
these experiments, and it has always occupied a leading 
position in the returns. It may therefore be confidently 
recommended. Sealy Seedling, which has also in past years 
shown itself suited to the conditions obtaining in Antigua, 
came thirc, with a return of 5,260 tb. of sucrose per acre. 
It is of interest to note further, that the sixth cane was 
B. 6450. This variety has given very satisfactory results in 
Barbados. In regard to ratoons in Antigua, the first two 
canes on the list were B. 4596 and B. 1528; D. 625 
dropped considerably in position as a ratoon. 

Turning from the results on seedling varieties in 
Antigua to the results obtained in St. Kitts, it may be 
observed first that the list for this island was headed by D. 109 
(plant canes). This variety has for years passed given 
satisfactory results. In the present series of results it yielded 
an average return of 6,640 tb. of sucrose per acre and 32:3 
tons of cane per acre: it gave juice of average saccharine 
richness of 1°84 lb. per gallon. White Transparent came 
second with a yield of 6,030 tb. of sucrose, and D.116 third 
with 5,810 ib. of sucrose. The fourth variety was B.208. 

Its juice had an average saccharine richness of 2°15 tb of 
sucrose per gallon. The eighth variety was the one that was 
second in Antigua, namely, B.4596. On the whole, this 
cane does not appear to be as well suited to St. Kitts con- 
ditions as to those obtaining in Antigua. In regard to the 
ratoon canes in the St. Kitts experiments, it is pointed out 
in the report that in reviewing the results obtained, it should 
be borne in mind that the ratoon canes had been reaped only 
from those stations where moderately favourable weather con- 
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ditions had been encountered. B.1753 headed the list, 
followed by B.208, D.625 and B.4596. 

Following the practice commenced in the previous year, 
a plot of seedling varieties was reaped experimentally 
during the year under review, in Nevis. Very unfavourable 
weather was experienced in this island during the growing 
season. B.4596 headed the list, whilst B.376 and B.147 
were second and third. It is stated that no great amount of 
weight should be attached to these results at present. 

One of the most interesting sections of the report 
under review is that which shows the returns as regards the 
acreage under the different varieties. In Antigua ,the area 
under B.147 increased by 189! acres, whilst that under Sealy 
Seedling underwent an extension of 6164 acres. White 
Transparent decreased by 1,189 acres. ‘This latter circum- 
stance is significant, in view of the fact that White Trans- 
parent is susceptible to root disease, which is very prevalent 
in some parts of Antigua. Change as regards the acreage 
under different varieties in St. Kitts is chiefly seen in 
a decrease for B.208 and B.147 of 285 and 397 acres, 
respectively. 

Part II of the report concerns manurial experiments. 
These have been pursued in past years concurrently with 
the testing of varieties. By referring to the discussion and 
interpretation of the results of the main series of experi- 
ments which were conducted on first ratoon canes, it 
will be observed first, that in the phosphate series the 
results of the present season again bear out previous 
experience, and show that application of phosphatic manures 
has, on the average, resulted in decreased yield. The same 
result also holds true in the potash series, the application 
of this class of manure having in all cases resulted in a 
smaller yield. Reference to the diagrams on pages 75 
and 79 will show substantial pecuniary profits in the 
case of the experiments Nos. 13, 15, 16, 17, 19 and 20. 
The important fact to bear in mind is that each of these 
received varying amounts of nitrogen either as nitrate of soda 
or sulphate of ammonia without potash or phosphate. Nitrate 
of soda has given better results than sulphate of ammonia. 
The effect of dividing the dose of nitrogen has been to give 
a lower yield. The experiments with nitrogen and nitrate of 
lime, which are described next, have led to the conclusion that 
both manures produce small increases of yield, nitrate of 
lime giving better results than nitrolim. Ou the whole, how- 
ever, it is considered that nitrolim is not well adapted to the 
requirements of ratoon canes under conditions obtaining in 
Antigua and St. Kitts. 

The remaining pages of the publication deal in an 
interesting manner with general considerations relative 
to the manuring of sugar-canes in the Leeward Islands. 
It is pointed out that in most cases rainfall must be 
the chief factor which limits the economic application of 
manures. Reference is made to the existence of an 
equilibrium of food-supply in the soil, the maintenance of 
which should be the ultimate aim of the planter. ‘The discus- 
sion of these matters may well be given careful consideration 
by those who are interested directly or indirectly in the 
management of sugar estates. 

The report concludes with an account of experiments on 
the value of the cultivation of ratoon canes, and on molasses 
as a fertilizer for cane lands. The former investigation led 
to the conclusion that the cultivation does more good than 
otherwise; whilst in connexion with the molasses experiment, 
although an appreciable increase of yield was obtained during 
the year under review, it is rightly held that no reliable 
inferences can be drawn from one experiment. 
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FRUITS AND FRUIT TREES. 

FACTS CONCERNING INDIAN MANGOES. 

The climatic conditions which have proved to be best 
suited to mango culture in India have recently been dealt 
with in an article in the Cuba Magazine for April 1913. 
It is pointed out first, that to the mind of the average 
northern horticulturist the mango is best adapted toa hot, 
humid, and typically tropical region like that of lower 
Bengal, whereas the fact is that in India the mango thrives 
best in a region like that in the neighbourhood of Saharanpur 
at the foot of the Himalayas, where the average annual 
precipitation is only about 35 inches. Here during the 
season when the mangoes are reaching maturity no rain 
falls, and the air is extremely hot and dry. It is stated that 
this comparatively dry atmosphere, coupled with extreme 
heat, has led to the production of mangoes which have made 
Saharanpur famous. In this district, a temperature of 
100° F. and above may continue throughout the twenty- 
four hours of the day during the ripening season. Occa- 
sionally, during winter, as much as 12° of frost has been 
recorded; and herein lies an explanation, that cold snaps, 
even with low temperatures, do little harm-—indeed may 
be very beneficial if they are of very short duration. 

In some places in India where mangoes are cultivated, 
the precipitation may be as much as 100 inches, but this does 
not fall during the flowering season. In this connexion the 
circumstance which was pointed out in a recent article in 
the Agricultural News may again be noted—that the mango 
flower possessing only one pollen-kearing stamen and a stigma 
that is exposed to the weather, always suffers damage if rain 
is received during the period of pollination. 

Turning from the discussion of climatic conditions in 
relation to mango culture in India, the article under con- 
sideration proceeds with the subject of soils and the cultiva- 
tion of the tree. It is well known that the mango is not par- 
ticular in regard to soil, requiring only that it be well 
drained and reasonably deep. In India grafted trees are 
usually planted 35 feet apart, though some successful growers 
have obtained good results by planting at a distance of 
20 feet. Holes are dug 4 feet in diameter and 4 feet deep, 
and the subsoil replaced by some of the surface soil. If 
available, a quantity of stable manure is placed in 
the bottom of each hole. A very interesting feature 
remarked upon in connexion with the manuring of the mango 
is the practice employed by growers, in former years, near 
Bombay. Ten pounds of common salt was applied to each 

tree in September. This arrested growth in October and 
November, and encouraged the formation of flower buds, In 
a dry climate this would be unnecessary, but it might pro- 
duce good results in an extremely warm and moist region 
where the trees are naturally encouraged to continue grow- 
ing all the year round. 

Amongst the facts presented on the picking and distri- 
bution of the fruit mention may be made of the processes of 
curing. Each fruit is packed loosely in straw or soft grass, 
and laid ona bench in the curing or sweating room, which 
must be well ventilated and as cool as possible. Ina day 
or two they are perfectly ripened and ready for the table. It 
is emphasized that great care and attention should be bestowed 
upon curing and picking, since this is amptly recompensed by 
the improvement in the flavour of the juice For shipping, 
the fruits are picked a few days before they are ready to 
drop from the tree, and are packed in baskets of straw, each 
specimen being wrapped in soft. paper. 

The article concludes with a description of some twenty 
varieties of Indian mangoes. Ieference may be made to the 
Alphonse of Bombay, already frequently noted in the Agrv- 
cultural News as one of the finest varieties; to the Bombay 
Yellow, of the United Provinces, which ranks so high as 
a shipping variety; to the Fuslibewa, one of the largest varie- 
ties in cultivation, weighing up to 4 tb.; and lastly to the 
Kobitoor, which is regarded as by far the best in quality of 
all the Murshedabad varieties. A story is told of this latter 
variety. Haking Aga Muhammed, who owned a parent tree, 
sent some of the fruits to Rajah Hosseim Ali Mirza Bahadur, 
who was a great mango enthusiast. Upon tasting the fruits, 
the Rajah otfered 2,000 Rs. for the tree, which has ever since 
remained in his possession. 

In reproducing an article that appeared recently in the 
Agricultural News on the South American plant, Hedychium 
colonariun, as a new source of paper, the (Jueensland Agri- 
cultural Journal (April 1913) remarks upon a statement 
made in this article, namely that the fibre derived from the 
new source has been found to be equal in strength to the 
best pure Manila hemp, which is the only fibre that can be 
used in the self-binding reaping machine. The above- 
quoted journal states that in (ueensland, s‘sal hemp has 
proved successful as a twine for reapers and self-binders. 
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PROBLEMS IN PROPAGATION BY 

CUTTINGS. 

In continuation of this abstract of Professor Bayley 
Balfour’s recent lecture -(published in the /Jowrnal of the 
Koval Horticultural Society for March 1913) reference may 
be made to some interesting allusions t@ problems of vegeta- 
tive propagation offered by monocotyledonous plants. Most 
people are disposed to think that monocotyls do not propa- 
gate by cuttings. ‘To dispel this idea the lecturer proceeded 
to describe the development of an Asparagus cutting: the 
ideas involved, however, can be more aptly illustrated to 

suit tropical conditions by referring to the propagation of the 
sugarcane. he germination of the cuttings of this plant 
were very fully described in a recent issue of the Agricul- 
tural News (Vol. XT, pp. 158 and 159) and the principle of 
development may be summed up by saying that growth 
consists first in the enlargement of a lateral bud and the 
formation underneath it of a new stem from which 
arise adventitious roots. It should be pointed out, how- 
ever, that in the sugar-cane cutting, root development occurs 
first at the nodal zone to supply the preliminary moisture 
required to set bud development in action. ‘The essential 
feature is that a new plant is produced from each bud, which 
is quickly separated from the cutting by a layer of cork. Its 
connexion with the original stock is severed. From the 
beginning, the monocotyledon displays lateral growth; from 
the beginning, the dicotyledon has the instinct of terminal 
growth, which is always more rapid than lateral development. 
The terminal shoot of the dicotyledon extends as the new 
plant from the rooted cutting. A lateral bud develops as 
the new rooted plant in the monocotyledon and the terminal 
portion of the cutting dies. 

The next important point dealt with in the lecture 
was propagation by root cuttings. In the term, ‘root 
cutting’, the true root is referred to. It is pointed out 
that this is governed by the same conditions that regulate 
propagation by stem cuttings. One thing, however, is differ- 
ent. ‘The tendency for roots to produce adventitious buds 
is not as strong as the tendency of stems to produce 
adventitious roots. The cut surface of the dicotyledonous 
root cutting generally forms callus as in the stem cutting, 
and in this callus the shoot buds will be produced. If not, 

the huds may develop from the pericycle from which the 
daughter roots also arise. It is noted that comparative 
experimental work with root cuttings has not been extensive 
and that there is much to learn in regard to the stimuli 
conducing to shoot formation from roots. 

Turning from the subject of roots, attention was given 
next to propagation by leaves. After referring to ie 
phyllum, and to the function of the swollen leaf in a lily 
bulb, the lecturer goes on to say: ‘given the possession of 
adequacy of active indifferent cells, that is to say, cells 
not already impressed with a definite morphological 
destiny, and of a sufficiency of food, then in proper 
conditions of moisture, aeration, and temperature, any 
leaf may be used as a cutting. Nor is the whole 
leaf necessary—petiole alone, or Jamina alome, or portions 
even of these may serve...... The practice of 
using leaf-cuttings was more commonly employed in the past 
that it is now; propagation of citron, lemon, and laurel by 
this method is of great antiquity. Nowadays, however, it is 
restricted. by gardeners to a comparatively small number of 
facile forms—such, for example, as one finds in Begoma, 
Melastomaceae, Gesneraceae, Crassulaceae, where there is 
substance and abundant water in the leaf—soft leaved plants 
ene may call them.’ 

In continuation, it would appear that the chief difficulty 
which accompanies leaf-propagation is the slowness with 
which, not the roots, but the bud shoots form. ‘This is seen, 
for example, in /%evs elastica, Camellia, and Hoya carnosa. 
The paring of callus does not overcome the difficulty as it 
does in the case of root formation from dicotyledonous stem- 
cuttings, and it would appear that the subject is deserving of 
continued investigation. ‘There is evidence to show that 
the quality of the food material in the leaf affects shoot 
development. 

Turning from these matters to the final subject in the 
lecture, namely the environmental conditions necessary for the 
quick ‘striking’ of cuttings, it was pointed out that the chief 
external stimuli are air, heat and water. Air is often over- 

looked and the old canon should always be borne in mind, 
‘that the sunk end of the cutting should go no deeper than is. 
suflicient to maintain it steady in the soil.’ 

Proceeding with the subject, attention is given to the arti- 
ficial methods adopted to ensure quick vegetative development 
experimentally at the Royal Botanic Gardens, Edinburgh 

The two outstanding lines of practice there may be 
termed: (1) under-root watering in shade; (2) overhead 

watering in sunshine The chief feature of (1) is that the 
soil for cuttings overlies a chamber containing water from 
which the soil is separated by a layer of air. The water 
can be heated to a required degree by the water of the 
heating system circulating in the 1} inch pipe at the bottom 
of the tank, and the moisture rising from the surface of the 
heated water ascends through a sparred frame and passes 
upwards through the overlying soil. In this way the soi) 
is kept moist, and any required temperature can be main- 
tained by regulation of the valve. It is believed that the 
temperature condition is of paramount importance. 

The above method is particularly adapted to plants with 
hairy and woolly surfaces. It eliminates the risk of surface 
decay that attends overhead watering in such plants. 

The second practice, that of overhead watering in the sun, 
is believed to have been borrowed originally from the French. 
The method adopted at Edinburgh is as follows. The 
cuttings are plunged in sand in an ordinary frame exposed 
to full sunshine and watered at short intervals, say every 
half-hour. The watering may be dome automatically or by 
hand, but the latter involves frequent opening of the frame- 
The soil temperature may rise to an intense degree, but 
fluctuates. Some plants under this treatment ‘strike’ much 
more rapidly than under the first system. 

In conclusion, the lecturer drew attention to the- 
possible importance of direct sunlight as a factor (irresec- 
tive of heat unit) in the germination of cuttings, and finally 
emphasized the paramount importance of soil temperature in 
any considerations concerning the interesting aad econom- 
ically invaluable practices involved in the subject of his. 
lecture. 

The results obtained at the Agricultural Experiment 
Station, St. Croix, with seedling canes raised in that island, 
are described in the St. Croix Avis for April 23,1913. The 
first table of figures shows the resul!s obtained during 1911. 
The list is headed by S.C. 12-1 which yielded 5,588Ib. of 
sucrose per acre. The results of the second year seedlings 
are interesting in view of the fact that 8,C. 12-11, which wes 
eleventh in the first year, retained its high position and gave 
cane at the rate of .26°8 tons per acre during ten months of 
growth in adry year. The juice of this cane was found to- 
be very rich and pure. In the second year it was found that 
S.C. 12-60, which was last.out of sixty in 1911, rose from. 
this place to thirteenth in LOLS. 
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WEST INDIAN COTTON. 
Messrs. Wolstenholme and Holland, of Liverpool, 

‘write as follows, under dace June 2, with reference 
‘to the sules of West Indian Sea Island cotton :— 

About 300 bales of West Indian Sea Islands have been 
sold since our last report, chiefly St. Martin from 17d. to 
18/., Barbuda 17d. and Nevis 163d. to 18d, with a few 

St. Croix at 18d. and Barbados at 19d. 
The stock has been largely increased with recent 

arrivals. Buyers are only disposed to purchase from hand 
to mouth, and prices in consequence are rather easier 
_ The report of Messrs. Henry W. Frost & Co., on 

-Sea Island cotton in the Southern States, for the week 
ending May 24, is as follows:— 

The sales this week consisted of several planters’ crops 
at 26c. to 32c., amounting to i70 bales. There continues 
to be no demand for the remaining stock of odd bags of 
off cotton at tke asking prices of Factors, so that with the 
exception of the above sales of crop lots the market remains 
unchanged, and therefore we have only to renew our last 
quotations, viz : 
Hxtra Fine 28e. to 29c. = 16d. to 164d. c.1.f., & 5 per cent. 
Fully Fine 26c. to 27c. = 14$d. to 154d. 
Fine 25¢. = 14d. 
Extra Fine off| 55, ee) 
in preparation J a 

Fully Fine off} 18c. to 20c 
.in preparation J 

Beeporeny Me 9c) 104d. 
preparation J 4 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to May 24, 1913, were 1536 
bales, 4,451 bales, and 4,608 baies, respectively. 
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Agricultural Credit.—Prussian views have recently 
been abstracted in the Hxperiment Station Record for 
March 1913, where the legal limitations of mortgage indebt- 
edness in relation to the taxable value of lands are dealt 
with, together with the possibility of securing credit for 
agricultural purposes at lower rates of interest. It is 
frequently held to be advantageous, to have the mortgage 
indebtedness on land constantly increasing. In the article 
referred to, however, this view is opposed, and it is main- 
tained that economic advancement in agricultural land must 
be accompanied by an increase in the investment of circu. 
lating (working) and fixed capital. This additional demand 
is likely to lead to an increase of agricultural credit. 
Increases in land values are held to reduce, and not to 
increase, the circulating capital; for an agricultural popula- 
tion, as a rule, does not grow richer in the same proportion 

that the value of the land increases, and every time the 
land changes hands a larger amount of fixed capital must be 
invested in order to work it properly. This amount is 
usually taken from the circulating capital, and the larger 
credit which this increased land value permits does not 
affect operating capital but only places a higher charge upon 
agriculture. 

RECENT VIEWS ON THE UNIVERSITY 

QUESTION. 

The Report of the Committee appointed by the Board 
of Agriculture, Ceylon, to arouse public interest in the 
question of a College of Tropical Agriculture situated in 
that island, has just been received, and the following is 
a summary of the case which it puts torward:— 

(1) A college and not a university is advocated, 
though it is contemplated that a college might develop 
naturally into a university in the course of time. 

(2) Proximity to the great centres of education and 
reseaich in Europe and America is not considered essential. 

(3) On the other hand, the proximity of Ceylon to the 
great planting areas in the Eastern Tropics, in tropical 
Australia and in British East Africa is considered an essential 
feature of the case. 

(4) Great importance is attached to the existence, in 
Ceylon, of large areas under diverse cultivations, to the 
existence of a dry and wet zone, and to the superiority of 
the Ceylon Royal Botanic Gardens, which have for years 
been the training ground of a considerable number of 
agricultural students, 

The Ceylon Report has recently been criticized in the 
India Rubber Journal (May 3, 1913). Reference is also 
made in this journal to the Trinidad proposals. The points 
adduced may be stated thus:— 

(1) That the Ceylon authorities are not clear as to 
what is wanted 

(2) It is stated that ‘the Trinidad scheme is nonsense.’ 
(3) This journal is of opinion, however, that ‘there is 

something to be said in favour of a college or experimental 
station on which young men, both in the Tropics and going 
from home, might see something of the theory and practice 
of tropical agriculture as applied to various products.’ 

(4) Emphasis is laid upon the importacce of maintain- 
ing a well-trained and active minded staff of lecturers. 
In this connexion, close contact with Pritish Universities is 
stronyly advocated. 

In continuation of the subject, a letter, apparently 
written by Professor Farmer, of Cambridge, has lately 
appeared in Natwre (May 8, 1913). The views expressed 
in this communication are as follows: — 

(1) It is doubted whether the advocates of the Tropical 
University clearly differentiate between a University and 
a College of University rank. 

(2) The latter, if generously maintained and kept in 
intimate contact with British Universities would be, it is 
believed, a valuable asset to the Empire. The former, how- 
ever, could not be immediately created, but would have to 
grow and justify its own existence. 

(3) Sympathy is expressed as regards the West Indies 
as a site for the University College advocated, in view of 
the geographical situation of the islands and their diversity 
of agricultural, climatic and labour conditions. 

The general inference to be drawn from the foregoing 
opinions would seem to be that it wonld be advantageous 
locally, as well as in a wider or Imperial sense, to have 
an Agricultural College in the West Indies, and also in 
Ceylon, provided that the latter could arrange to co-operate 
with well-established Universities. 

The exact meaning of the reference to ‘seeing something 
of the theory and practice of tropical agriculture’ in (3) of 
the second article cited, and the meaning of the term ‘college 
or experimental station’ in the same section, is difficult to 
understand, in connexion with serious considerations on 
education. 
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MOZAMBIQUE: ITS AGRICULTURAL DEVEL- 
OPMENT. By R.N. Lyne, F.LS., F.R.G.S. 7. Misher 
Unwin. London. 12s. 6d. 

The author states in the preface to this volume, that it 
does not claim to be a handbook with any pretence to authority 

on the agriculture of Mozambique, but rather an epitome of 
the conclusions arrived at after eighteen months’ examina- 

tion of the territory and its agricultural resources, with the 

object of revealing Portuguese East Africa to the investor. 
In view, however, of the author’s former positions as 
Director of Agriculture in Mozambique and in Zanzibar, and 
his present appointment as Direetor of Agriculture, Ceylon, 
the book must be regarded as a particularly valuable and 
authoritative source of information. 

Starting with a description of the country’s splendid 
system of rivers and other natural agricultural advantages, 

the author proceeds to point out that the Province is well 
placed as regards markets, being to a ceriin extent inde- 
pendent of Europe. Then follows a description of the 

geography of the country of Portugnese East Africa. 
Chapter VII relates to the sugar-planting industry. 

There are seven factories operating in the Province of 
Mozambique with an approximate output for 1911 of 
27,600 tons of sugar. The adaptability of the Yuba cane to 
conditions such as exist in Mozambique is referred to. On 

the subject of the coco-nut industry, not only does the 
author give detailed statistics but also discusses the modus 
operandi of planting the trees,and the practice of cutting 
away the lower branches after the plants have been estab- 

lished in the plantation 
The problem of the future of rubber-planting is of consid- 

erable importance, and practical experience is advocated before 
coming to a decision as regards the investment of capital. 
Following this is an account of the cultivation of Ceara 
rubber and the tapping of the tree. Carbolic acid, it is 
stated, is now being used as a coagulating agent in German 
Hast Africa in the place of a 3-per cent. solution of acetie 
acid. Continuing the subjeet of rubber in the following 
chapter, we are informed that the chief source m Mozambique 
is the root of a type of Landolphia, probably LZ. Airkii. 
There is an interesting description of the method employed 
by the natives in collecting rubber from this species; much 

is said, also, with regard to the management of the forests. 
The growing of sisal hemp is the next topic which 

receives attention and some instructive details are given 
concerning cultivation. A subsequent ehapter is devoted to 
what is probably the most profitable industry in East 
Africa, that of tobacco-growing. After describing the pros- 
pects of cotton cultivation, some useful information is given 
with regard tc the production of oi! from the seed of the 
Trichilia Emetica, which grows profusely in Inhambane. 
The uses of the cashew tree and nut which, like the above, 
is a native of South America, are also explained. The minor 
products of the country—-ground-nats, rice, wattle, Phor- 
mium, Tenax and maize constitute the subject-matter of 
Chapter XIV. 
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With reference to cattle breeding and dairying in the 
Lorenzo Marques district, it is stated that conditions there 
are somewhat similar to those in all tropical areas, ‘where’ 
proceeds the author, ‘cattle breeding will never be more 
than a subsidiary industry.’ This statement, however, wouid 
appear to be somewhat sweeping and open to debate. An 
interesting circumstance is alluded to in the same chapter, 
namely, that the farther north one travels the fewer is the 
number of oxen that is seen to be yoked into a team. 
This is supposed to be a result of the enervating influence 
of the tropical sun. 

There is much to interest the reader in a chapter on 
fruit-growing. Bananas are not yet cultivated in Mozam- 
bique, but it is thought that something might be effected by 
extended trials of this plant. Good results might also 
accrue from the planting of spices such as vanilla, nutmegs 
and cinnamon. The authors remarks on these industries 
are well worth reading and should interest planters in the 
West Indies. 

Little is said with regard to the natural forests, in 

Mozambique, but conditions in the Province, in this respect, 
appear to resemble somewhat those existing in British Guiana, 

A sparse population is undoubtedly the chief drawback 
to the agricultural development of the country, and this 
problem is dealt with at some length in Chapter XXIV. 
‘Tropical Africa abhors bustle’ writes the author: This 
temperament, pervading a meagre density of 20 to 30 to 
the square mile renders it moderately evident that labour- 
supply must be a Jimiting factor. 

The last chapter in the book is reserved for the 
discussion of the Fiscal System. 

There are two appendices; a few notes on Ceara rubber 
in East Africa comprising the first, the second being entirely 
devoted to the Land Law. 

The printing of this book leaves nothing to be desired, 
and the author has obtained several good and well selected 
photographs. A useful index is provided together witha good 
map of the Province, of which the northernmost point is seen. 
to be the Rufuma River, and the most southern, Oro Point, 

some 50 miles south of the port of Lorenzo Marques. 

The World's Production of Beet Sugar.— 
Practically one-half of the world’s supply of sugar is fur- 
nished hy the sugar-beet. An equal quantity is extracted 
from sugar-cane. The sugar made from the sugar maple, 
sorghum, palm and other plants, is not enough to be con- 
sidered in the world’s markets. The sugar from cane is,. 
of course, produced in tropical and sub-tropical countries. 
The greater part of the beet sugar comes from Central 
Europe. Germany leads with over 2.800,000 tons annually. 
Next in order comes Russia with 2,250,000 tons, Austria- 
Hungary with 1,678,000 tons, France with 783,000, Belgium. 
with 312,000, and Holland with 239,000 tons. All these 
countries produce sugar for export. The United States 
produces 600,000 tons of sugar from beets. It will be seen 
that the culture of the sugar-beet plays a very prominent 7d/e 
in the agriculture of Northern Europe, and that it occupies 
a correspondingly prominent place in the natiena]l economy. 
(Form the Journal af the Royal Soeiety of Arts, April 25, 
1913.) 
ee 

Information received recently from the Agricultural 
Superintendent, St. Vincent, shows that weather in that 

island was, during May, too dry to enable much progress to 
be made in the preparation of lands for planting cotton and 
other crops. Large numbers of coco-nuts have recently been. 
imported for planting purposes. 
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NOTES AND COMMENTS. 

Oontents of Present Issue. 

The subject treated of in the editorial in this 
number is Elasticity of Demand. The considerations 
concern mainly the relation of this economic force to 
fluctuations in the values of raw material. 

On page 195, the recently published report on 
sugarcane experiments in the Leeward Islands, 
1911-12, is reviewed, in such a manner as to indicate 
the more valuable results that have been obtained. 

The concluding article on problems in propagation 
‘by cuttings is continued from the last issue of the 
Agricultural News, on page 197. 

On page 198 will be found presented, in a concise 
manner, recent views on the Tropical University 
question. 

Under the caption Book Shelf, on page 199, will 
be found a review of an important work describing 
agricultural conditions in Mozambique. 

Insect Notes, on page 202, comprise information 
on the subject of insects liable to dissemination in 
shipments of sugar-cane. 

On Page 206 will be found Fungus Notes which 
describe recent work on the Panama disease of bananas 
in Jamaica, Reference is also made to several new 
exotic fungi. 

‘the side. 

Superiority of Tin Cans over Pots for Seedling 
Plants. 
An ingenious investigation into the circumstance, 

observed in Hawaii, that seedling plants like mango 
and avocado, grow better in tin cans than in earthern- 
ware pots, is deseribed by E. V. Wilcox in Presg 
Bulletin No. 41 of the Honolulu Experiment Station, 

For the practical propagasor the results of the 
investigation are of very considerable importance, and 
of a character highly sugyestive. 

As a working basis it was supposed that the two 
factors involved were ditierences in evaporation, and 
stimulation due to tin and solder in the cans. In the 
course of the experiments it was found that 
the average evaporation from pots was exactly two and 
a half times greater than that from the tin cans, 
though as might be expected, in sunshine, the relative 
increase was greater for the tins owing to the 
more rapid penetration of heat. The soil in a pot 
was found to be more exposed to evaporation than 
even the greater surface area would indicate. A more 
interesting result was the discovery that with the 
ordinary pot, 523 per cent. of the evaporation takes 
place through the top, and 477 per cent. through 

Further determinations showed that the 
evaporation from a given area is 3’5 times as fast through 
a free surface of soil, as through the side of the pot. 

A continuation of the investigation consisted im 
the growing of seedling plants in -pots of varying 
porosity, and the height and vigour of the plants 
increased in regular gradations as the porosity dimin- 
ished. It was next found desirable to determine the 
loss of water by transpiration. 

This was done by the rzmarkably simple method 
of substracting the loss in the tins and pots without 
plants from the loss from the tins and pots with plants, 

The results showed that the total loss from two 
months old plants in pots was approximately the same 
as that from two months old planis in tins, the explana- 
tion being, of course, that the greater loss by transpir- 
ation from the larger and more vigorous plants in the 
tins, balanced the greater loss by evaporation from the 
soil in the pots. Leaf measurement showed that 
transpiration was 16 times greater in the case of the 
plants in tins, and therefore they might obviously be 
considered as growing more vigorously. 

The great advantage of using tin cans rather than 
porous pots seems to rest in the fact that in tins it is 
easier to maintain a nearly constant moisture content 
without a rapid drying of the soil about the growing 
roots which naturally follow the horizontal water move- 
ment towards the side of the pot. 

Finally, in regard to the influence of the presence 
of salts of tin and zine, plants grown in untreated cans 
did better than those grown in cans of which the inter- 
nal surfaces had been waxed. This result together with 
the fact established, chemically, that very dilute 
solutions of tin and zinc salts do have a stimulating 
influence on plant growth, would appear to be good 
evidence in support: of the conjecture that the presence 
of these salts in the tin can, is a second beneficial factor 
which is absent in the case of its rival the earthern- 
ware pot. 
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A West Indian Court. 

A communication has recently been received 
rom the Secretary of the West India Committee 
with reference to the possibilities of arranging a West 
Indian Court at the First International Cotton and 
“Tropical Products Exhibition to be held in June 1914. 
In this letter it is stated that the West India Com- 
mittee will be glad to co-operate with the various 
Permanent Exhibition Committees in the West Indies, 
and with the Imperial Department of Agriculture, by 
‘taking charge of the Court, and by making the general 
arrangements as to details. It is further noted that 
the desirability of having a West Indian Court at the 
Exhibition has already received attention in the 
Circular of May 6, 1913. Further information is 
contained in the letter in reply to an enquiry by the 
Imperial Commissioner as to the cost per unit of 
-space at the Exhibition. This is stated to be 4s. per 
square foot, and it is estimated that the minimum 
cost at which each individual Colony could participate 
would be £50. On the occasion of the Rubber Exhibi- 
tion the general expenses and space occupied were 
as follows: Trinidad and Tobago £192, for 13 x 16 feet; 
Dominica, £49 16s., for 10x10 feet; Jamaica £30, 
for 10x10 feet: British Guiana, £44 19s. 7d. (exclu- 
Sive of space). 

rr — ae —__ 

Rubber in the Congo. 

In an article appearing in Diplomatic and Con- 
sular Reports, No. 5045—Annual Series, results are 
given of the experimental work carried out in the 
Congo, in regard to the planting and maintenance 
of rubber vines. This is said not to have met with 
much success from a practical point of view. The 
Treh, or Funtumia, was the first species tried, and 
great hopes were entertained as to its ultimate success; 
many plantations having been established in the 
‘Congo by the State, until there are now over 5,500,000 
trees. Experiments were also made with Hevea 
brasiliensis, but this variety failed to give encourag- 
ing results, owing, it is believed, to incorrect methods of 
tapping. The results, however, obtained by the Malay 
States from Hevea have led to a re-awakening of 
interest among Congo planters in the cultivation of 
this rubber plant. The State-cultivated area has been 
increased from 2,920 acres in 1910 to 4,110 acres in 
1911, and 780 acres of this area were planted with 
Hevea brasiliensis, the rest with Funtumia and Mani- 
hot glazioviw. 

The results produced have been extremely vari- 
able, and in certain regions, such as the Mayumbe, the 
Funtumia does not seem to flourish well. All the 
experiments. with it throughout have shown that it 
cannot be profitably tapped under the best conditions 
of cultivation before eight to ten years growth. It grows 
best in regions where the rainfall does not exceed 45 to 
55 inches, and on soil of a mixture of sand and clay. The 
coagulation of Funtumia latex appears to be more 
difficult than that of Hevea, and the use of acids does 
not give as a rule satisfactory results. Coagulation by 
precipitation in boiling water is the system which has 

:given the best results in the Congo, 
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A new method of tapping by means of a series of 
small boxes set in a circle has been devised by a British 
expert now in the Congo, Dr. Christy,and is expected 
to yield results in tapping about double those secured 
by the vertical incision system. The average results 
obtained by the latter on the State plantatious of 
Funtumia shows 31. ot rubber to the acre ai one 
tapping of seven-year-old trees, whilst the Christy 
system can give as much as 97 tb. to the acre 

The number of Manihot trees on the State 
plantations in 1908 was 205,081, in 1910 it had fallen 
to 125,032 

A further note on the cultivation of rubber in the 
Congo will be found in the Agriculiwral News, Vol, XII, 
No. 286, p. 124 

¢ ee 

Fifth Annual Exhibition of the Colonial Insti- 

tute of Marseilles. 

On April 19, 1913, the Exhibition fees, 
cacaos, teas, vanilla and sugars which had been opened 
to the public during the past, three months, came to an 
end. An account of the final proce eding s including, 
the distribution of prizes and awards, is dealt with at 
some length in L’Hxpansion Colonial for May 1913, 
and from this source the following notes have been 
abstracted. 

A considerable part of the information directly con- 
cerns the West Indies. In the section dealine wit} 

of Gor 

¢ 1 the 
reports of the judges, the cacao sent from Martinique, 
which obtained a first prize, was described as being very 
well prepared and matured, having a clear light violet 
colour and wine-like flavour; if was a cacao that 
should readily find buyers. The Guadeloupe cacao 
which was also awarded a first prize was reported 
on as being composed of well-shaped beans, well 
fermented and perfectly mature with a clear brown 
colour; though a little acid, it possessed a good flavour. 

Several remarks are made in the report upon the 
hybrid cacao sent from Réunion. This was stated to 
be very high class produce, and the report goes on to 
urge the necessity for the French ORES posses- 
sions, particularly in West Africa, developing their 
cacao industries in a parallel manner to that which has 
taken place in the Gold Coast Colony. 

The formal lists of prizes at the end of the article 
shows that in regard to cacao, three out of the five 
grands pria were awarded to the French Antilles. 
As regards cottee, Guadeloupe obtained no less than 
three out of the six awards, and Martinique one. ‘J'he 
gold medal for vanilla went to Guadeloupe, and of the 
prizes awarded for sugar, the first was obtained by 
Martinique. 

In conclusion it may be remarked that at this 
exhibition the French Antilles appear to have met 
with very considerable success; this is particularly 
gratifying in view of the fact that they have had to 
compete with much larger possessions where agricul- 
tural production is conducted on a more extensive 
and perhaps better organized scale, thereby affording 
a greater range in the selection of the exhibits, 
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INSECTS LIABLE TO DISSEMINATION 

IN SHIPMENTS OF SUGAR-CANE. 

The Bureau of Entomology of the United States Depart- 
ment of Agriculture, in Cireular No. 165, discusses, from 

the point of view of the cane grower in America, the insects 
that are liable to be transported in shipments of sugar-cane, 
particularly in those intended for purposes of planting. 

In the list of insects presented in the publication under 
consideration, there appear references to several species with 
which the West Indian planter is familiar; on the other hand, 
many are mentioned which do not occur in these islands. 
As regards classification, fhe pests of the sugarcane are 
grouped under two heads in this list: (1) those which are 
foreign to the United States, and (2) those which are native 
to that country. 

The liability of insect pests to be transported in sugar- 
cane intended for planting is a subject worthy of very 
careful consideration. There have been in the past, instances 
in which the dissemination of pests by shipment has occurred, 
with the result that serious damage has been brought about. 
In the present consideration of the subject, it will be advis- 
able to deal chiefly with those insects which oceur in the 
West Indies, and to restrict our consideration of cane pests 
in other parts of the world to those which might be intro- 
duced with imported sugar cane. 

MoTH BoRERS. Perhaps the principal insect pest of sugar- 
cane in the West Indies—it is certainly the most widely 
distributed—is the moth borer (Diatraea sacchavalis). This 
insect, probably a native of South America, is now known to 
occur throughout the sugar growing areas of tropical and sub- 
tropical America. he habit of the creature, in the larval 
stage, of boring into those parts of the cane which are used 
for planting, makes it especially liable to be transported in the 
iwanner under consideration, and it seems probable that its 
present distribution is to be accounted for in this way rather 
than as the result of migration 

The giant moth borer (Castnia licus) is known as a pest 
of sugar-cane in British Guiana, and in Trinidad. The insect 

is a native of South America, its original food plants 
apparently having been orchids and orchid-like plants. In 
addition to sugar-cane, it is known to attack bananas. The 
larvae of Castnia licus bore into the canes from the base, 
extending their tunnels upward, for a distance, sometimes, as 
much as 2 feet, and also downwards into the undergrouné 
portions of the plaut. The tops are not affected, but they 
and the cane trash might harbour the eggs. The greatest 
care should be exercised in order to prevent the introduction 
af the giant moth borer into any new locality. 

WEEVIL Borers. The weevil borers, Sphenophorus 
sericeus, and possibly other species of the genus are of general 
occurrence throughout tropical America. ‘There seems te be 
a strong opinion on the part of many planters that the 
weevil borers rarely if ever attack sound healthy canes. 
Any stems which have been injured by rats or by wind are 

liable to attack by these insects. It would seem, therefore, 
that perfectly healthy sound canes, such as should be chosen. 
for planting, would not be likely to harbour the weevil borer. 

THE FROGHOPPER. Froghoppers occur as a serious pest 
of canes only in Trinidad. These insects are often known as 
‘spittle insects’ on account of the mass of froth in which the 
larvae live. Their natural food is one or another of 
the species of coarse grass, and they have adapted them- 
selves to canes only after they have increased to consid- 
erable numbers on wild grasses near to the canes, when 
insufficient natural food compels a parasitic attack on 
the cultivated crop. Great care should be exercised to 
prevent the introduction of froghoppers into a new locality. 
They might not be able to establish themselves in all 
places as pests of sugar-cane, but the serious nature of their 
attacks in Trinidad where they have become established 
should be taken as a warning by all other sugar- 
growing districts. Froghoppers would probably not be 
transported with top cuttings since, for the most part, these 
insects occur on the roots and at the base of the plants on 
which they feed. 

SCALE INSECTS AND MEALY-BUGS, There are two 
species of mealy-bugs and one scale insect of common oceur- 
rence in the West Indies, which may easily be transported 
with sugar-cane cuttings. The mealy-bugs are Pseudococus- 
calceolaviae and P. sacchari. The scale insect is Aspidiotus 
sacchari. It is probable that if these insects were not intro- 
duced into sugar-cane fields along with the plants, they 
would be of very rare occurrence, and it follows that the 
more carefully the plants are selected with reference to their 
freedom from the pests, the slighter will be the attack in 
the fields. 

OTHER PESTS. Other insects related to those already 
mentioned occur in different parts of the world—moth borers 
and weevil borers, though not of the same species as our 
West Indian ones, are liable to be disseminated with ship- 
ments of sugar-cane. In the Hawaiian Islands the leaf-hopper 
(Perrinsiella saccharicida) has occurred as a very serious 
pest. This insect was undoubtedly introduced into those 
islands from Australia with shipments of sugar-cane. In 
Australia, leaf-hoppers are held in check by their natural 
enemies and they do not often cause serious injury to 
sugar-cane. Jor a number of years the losses in Hawaii, as 
a result of the attacks of leaf-hoppers, amounted to very 
large sums, but since the introduction of their natural 
enemies these insects have caused much less injury. 

SOIL-INHABITING BEETLES. In the Weet Indies there 
are several species of beetles which attack the underground 
portion of the cane; some of these live in the soil and feed 
on the smaller roots, whilst others tunnel into the under- 
ground portions of the plant, eating out the interior, 
and sometimes extending their tunnels into the stems con- 
siderably above the ground-level. These are not likely to 
be transported with shipments of sugar-cane, but there is 

a possibility of this happening under certain conditions, and 
gare should always be taken to guard against it. These soil- 
inhabiting beetles have been dealt with in recent numbers of 
the Agricultural News (see Vol. XII, Nos 285-90, March 
29 to June 7, 1913) and they will be consiedered only briefly 
on the present occasion. The most important of these beetles. 
is the brown hard back of Barbados (P/xytalus smith). This- 
pest occurs only in Barbados and in Mauritius, as far as is 
known at the present time. In Barbados it is of little 
importance, being apparently well controlled by natural 
enemies; in Mauritius, on the other hand, it has been excess- 
ively injurious. The genus Phytalus isa South American 
genus, and Phytalus smithi has been known in Barbados for- 
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many years. Its recognition in Mauritius, however, extends 
back over a period of only five or six years, and there seems 
-a very strong probability that this insect was introduced into 
Mauritius in shipments of sugar-cane for planting purposes. 
Other hard backs related to Phytalus smithi, which might be 
transported in the same way are Lachnosterna patruelis in 
St. Kitts, and Lachnosterna sp. in Antigua. The amount of 
damage done by these two insects is not known, but it is 
possible that if transported to a new locality they might 
become serious pests. In St. Croix (Danish West Indies), 
ene of the rhinoceros beetles, Strutegus titanus, occurs as 
a serious pest in certain years. This is an insect which, 
ander normal conditions, is a scavenger in its babit of feeding, 
but it has adapted itself to feed on living plant tissue 
under the conditions existing in St. Croix. The insect 
tunnels into the base of the plant, and to some distance above 
‘the ground-level; but its tunnels are so large that there 
-should be no chance of its escaping unnoticed in the case of 
sugarcane cuttings. It might easily escape detection in 
soil, however, if this were used for packing sugar-cane. The 
same might be said of the root borers Diaprepes abhreviatus 
in Barbados, and Hxophthalmus esuriens in the Leeward 
islands. These insects attack the underground portion of 
the stem, eating out the interior, but they do not extend 
their tunnels into the cane above the ground level. The 
modern method of packing sugar canes for planting in damp 
charcoal is always to be preferred to the use of soil for this 
purpose. Not only do the canes arrive at their destination 
in better condition, but the danger is avoided of shipping 
soil-inhabiting insects, which might become serious pests 
under new conditions, 

Bacteria in the Banana.—A summary of a recent 
‘investigation in America concerning organisms in the banana 
and the bio-chemical changes that take place during ripening 
is contained in the Hxperiment Station Record, Vol. XXVIII, 
No. 6. In this it is stated that the inner portions of the pulp 
of sound bananas are practically sterile, but that the regions 
of the inner coats of the peel may be sparsely inhabited by 
bacteria. These are held in check during the normally 
‘ripening processes, but subsequently they find conditions 
favourable to growth. Since the protective covering of the 
fruit is able to resist the invasion of bacteria, the investigator 
was led to believe that the most probable channel of entrance 
would be the circulation of the plant juice, and suggests that 
‘infection occurs while the fruit is still on the tree. This does 
not appear to have been entirely confirmed by experiment, 
and seems to be well worth continued investigation. The 
limited experiments with the organism of decay does not 

_justify the conclusion that it is a specitic for banana tissue. 
Tt can be said, however, that the bacillus readily produces 
decay, and, to the extent of the trials described, exhibits 
a marked tendency towards the specific character. 

With reference to the studies on ripening, the following 
facts are of interest. It seems that one essential change 

- during the ripening of the banana is the conversion of starch 
into soluble carbohydrates, which consist principally of cane 
-and invert sugars and dextrins. Maltose is not produced. 
‘The enzyme amylase is present in the early stages of ripening 
-and persists even in the over-ripe fruit. No evidence of 
the existence of dextrinase or lactase was obtained, but 

- a protease was present and oxidase was found during all stages 
- of ripeness investigated. Sucrase is present in the unripe 
stage but is much more intense in the ripened fruit. 
Alkalinity retards or inhibits its action. The hydrolysis of 

«raffinose by banana tissue was demonstrated conclusively. ~ 

CASTILLOA RUBBER IN DOMINICA. 

The eighth quarterly tapping of Castilloa trees in the 
Dominica Botanic Gardens having recently heen completed, 
the Curator (Mr. Joseph Jones) has furnished this Depart- 
ment with information embodying the results that have been 
obtained. 

It was found that the average yield per tree in four 
quarterly tappings during 1911 was for the twenty-one-year 
old trees, 1 tb. 7 0z.; for the fourteen-year-old trees, 0 tb. 
2:7 oz.; for the thirteen-year-old ones, 0 tb. 3°53 cz, During 
1912 the corresponding yields were respectively 0 tb. 10¢ oz., 
OF ths Wl voze OM ines Ii oz: 

The girth of the trees and the number experimented on 
can be seen from the following table:— 

No. of trees. Age, years. Average girth 3 feet 
from ground. 

1912: 1911. 1912. 

4 21 7ft.4in. 7 ft. 63 in 
9 14 Beet Ths atiials Sinn 4aeP 

37 13 31 nO}, S74 Ob 

It will be observed that the yield was much greater 
during 1911 than during 1912, though even during 1911 it 
was very low. The species of Castilloa grown in Dominica 
thrive well, particularly on the coast lands, but the above 
tapping experiments would appear to indicate that these trees 
cannot be recommended for extended cultivation. The 
latex, however, is of good quality. Samples analysed at the 
Government Laboratory, Antigua, contained about 86 per 

cent. of caoutchouc and from 9 to 12 per cent. of resin, com- 
pared with 93 and 47 per cent. of caoutchouc, and 3 to 4, 
and 50 per cent. of resin, in samples of locally produced Para 
and Funtumia Africana, respectively. 

Utilization of Hawaiian Products.—Dr. E V. 
Wilcox, Director of the Hawaii Experimental Station, has 

recently sent to a firm of paper manufacturers in the United 
States a supply of pine-apple leaves, and this firm has made 
a favourable report on the fibre produced from them. It is 
found suitable for a kind of tough paper used for insulating 
purposes. It has been proved that the fibre can be produced 
with the machinery for making sisal fibre. Seventy pounds 
of fibre to the ton of pine-apple leaves can be produced, 
which at 14 tons of leaves would be 1,000 hb. of fibre 
to the acre. At a profit of only one halfpenny a pound this 
means £2 an acre for what is now waste. Dr. Wilcox is 
stated also to have received reports from manufacturers of 
varnish in various cities, upon samples of kukui-nut oil sent 
from the Hawaii Experiment Station. They are to the effect 
that it is far better than linseed oil for making varnish. 
Honolulu at present imports 50,000 gallons of linseed oil 
each year. Experiments are being made to produce a press 
to extract the oil. (From the Journal of the Royal Society 
of Arts, May 2, 1913.) 

A copy of the Imperial issue of the Financier and 
Bullionist has just been received. This publication constitutes 
the largest penny daily newspaper ever published in 
the United Kingdom. A page with illustrations is devoted 
to a description of West Indian affairs and a large amount 
of valuable matter is preseuted in connexion with industrial 

progress in Canada, Australia, South Africa and othee 

regions of the British Empire. 



GLEANINGS. 

‘The first edition of the prospectus for the Fourth Inter- 
national Rubber and Allied Industries Pxhibition (1914) has 
recently been received at this oftice. 

The fibre plant, Calotropis procera, one of the Asclepia- 
tleae, called sometimes in the West Indies, French cotton, has 
been found to contain the active principle called calotropin, 
which belongs to the drugs that-act on the heart like digitalis. 
(From the Journal of the Chemical Sociery, April 1913.) 

The attention of planters and others may be directed to 
the Annual Report on the Peter's Hall Medical District, 
Demerara, for the year 1911-12. It has recently been 
published in the form of a Circular in the Official Gazettes 
of the various Colonial Governments. 

It is stated in the Louisiana Planter for April 19, 
1915, that a certain organization in Germany is planning to 
lave a course of study for sugar factory managers and super- 
intendents. During the summer months, special lectures 
will be delivered on the economies of the sugar industry. 

ft is stated in Diplomatie and Consular Reports, 
Ne. 5060—Annual Series, that in connexion with the trade 
and commerce of St. Pierre and Miquelon, it is interesting to 
note that a considerable quantity of flour, tinned provisions 
and West Indian rum is imported from Halifax, Nova 
Scotia. 

A recent press bulletin of the Hawaii Agricultural 
(:xperiment Station advocates the manufacture of silage for 
stock-feeding purposes in that territory. Among the crops 
that are recommended for use are the following: maize, cane 
tops, sorghum, marsh rice, velvet beans, sey beans and 
cowpeas. 

According to Vhe Board of Lrade Journal for May 8, 
1913, the quantity of rubber exported from Para, Manaos, 
Iquitos and Itacoatiara during the first quarter of 1913 was, 
to the United states, 5,683,882 kilos.; to Europe, 8,445,168 

kilos, making a total of 14,129,050 kilos. (1 kilo.= 
2°2046 tb.) 

The result of the ‘l'rinidad cacao prize competition is 
given in the Port-of-Spain Gazette for May 28, 1913. ‘These 
competitions appear to be a successful means of improving the 
cacao cultivation of the 'l'rinidad peasantry. Already forty- 
three prizes of a total value of $1,634 have been awarded to 
successful competitors. The highest prize was S96. 
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Information has been received from the Curator of the- 
Botanic Station, Antigua, to the effect that the young cane 
crop in that island is decidedly healthy, and more promising 
in appearance than it has been, at this time, for some years. 
The demand for lime and coco-nut plants in Antigua is smalb 
compared with that of last year, though several lime nurseries- 
are laid out in various parts of the island. 

It is stated by the Curator of the Botanic Gardens, 
Dominica, that the Easter cacao crop in that island is now 
over and that, as regards limes, the outlook is promising. 
Green limes are selling at 10s. to 12s, unpacked. During 
the month of May the following plants were distributed from. 
the gardens: limes, 5,268; Para rubber, 100; budded citrus, 
22; grafted mangoes; 8; miscellaneous, 12; making a total of 
5,410. 

An interesting account is given in the (urdener’s: 
Chronicle for May 17 of the digestive juices of plants. It 
is pointed out that any of these enzymes are much more 
powerful than those of animal origin. Thus a mixture of 
diastatic and proteolitie enzymes, which may be obtained 
easily from the latex of the fig (/icus Caric1) has been 
shown to act on proteins twice as vigorously as the fermeat 
which occurs in the intestines of animals. 

An interesting comparison of sugar production in 
Louisiana and Cuba is made in the American Sugar 
Industry for May 1913 An average of five years’ figures 
shows that in Louisiana, 161-9 Ib. of sugar goes to the ton 
of cane, as against 229°3 Ib. to the ton in Cuba—a differ- 
ence of 67°4 tb. im favour of Cuba. The extraction was- 
16 per cent. in Cuba as compared with 11°5 per cent. in 
Louisiana. 

Tn regard to the influence of potash on the elaboration 
and degradation of carbohydrates in the higher plants, it is 
stated in the Jnternutional Sugar Journal for May 1913, 
that an investigation has shown that potash is indispensable 
for the elaboration of carbohydrates, for the process of 
physiological combustion, for the transition of substance in 
the chlorophyll containing and chlorophyll-free cells. Thia 
fact is interesting, in view of the circumstance that large 
amounts of potash have not been found necessary for the 
production of sugar by the sugar-cane. 

Notice of Judgment No. 216% of the United States. 
Department o€ Agriculture concerns a case of adulteration 
and misbranding of Jamaica ginger. The product was 
labelled: concentrated essence of Jamaica ginger. Analysis 
of a sample of tke product by the Bureau of Chemistry 
showed the following results: specific gravity at 15°5°C. 
08890; non-volatile solids. grammes per 100 c.c. 0°969; ash, 
grammes per 100 c.c U 123; alcohol by volume, 674 per cent.; 
La Wall's test for capsicum, positive; Nelson’s test for capsi- 
cum, positive; Seeker's test for ginger, positive; caramel, nane. 
Adulteration and misbranding of the product were alleged in 
view of the fact that an appreciable quantity of capsicum had 
been substituted for Jamaioa ginger, and because of the 

presence of 60'4 per cent. of alcohol, the proportion of 
which was not declared on the label. 
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STUDENTS’ CORNER. 

JUNE. 

SeEcoND PERIOD. 

Seasonal Notes. 

During May, in several of the islands, the pollination of 
vanilla will have formed an interesting feature of current 
agricultural operations. The student has, in some instances, 
obtained practical experience in this work. Notes should 
be made as to the details cf the methods employed. 
An instructive procedure would be to construct diagrammatic 
drawings of the unfertilized ovary, and of this organ during 
its development into a fruit. 

Attention should be given to those facts that will have 
to be borne in mind during the curing of the pod. (Is the 
vanilla fruit strictly speaking a ‘pod’?) For how long should 
the pods be scalded in water? How are the pods dried, and 
what are the characters of the well-fermented fruit! Recent 
and important information on vanilla will be found in the 
Agricultural News, Vol. XII, p. 116, and in the Report on 
the Agricultural Department, Dominica, 1911-12. What is 
vanillin? Does coumarin possess any economic significance 
in regard to this substance? (See Agricultural News, Vol. 
XII, p. 47 [| West Indian Products], and p. 116). 

The student—particularly the intending final or 
intermediate candidate—should direct his attention to the 
forthcoming Exhibitions in Great Britain and Canada. 

Information should be obtained as to what is being done 
locally in regard to the Canadian National Exhibition (see 
West Indies in Canada, 1912) and in regard to the Colonial 
Section at the Royal Agricultural Society’s Show at Bristol. 
What do you know of the arrangements that are likely to be 
made in connexion with the International Rubber Exhibition, 
to be held in London, early in 1914? What kind of organiza- 
tion is the International Association of Tropical Agriculture, 
which will meet at the same time? 

Exhibitions afford a means of advertisement, not 
only for the individual estate but for the whole island, 
and in a wider sense, of the entire region. They further, 
induce healthy competition in regard to excellence of 
production, and finally, they aid in the matter of keeping 
producer and manufacturer in touch with one another. 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

(1) Given normal weather conditions, state approxim- 
ately how many inches in height a cotton seedling grows 
during a period of one month. 

(2) Are Gru-Gru nuts of any value? 

INTERMEDIATE QUESTIONS, 

(1) Write a short account of the cultivation and 
preparation for market, of vanilla. 

(2) Contrast the characters of the lint of Sea Island, 
Marie Galante, and Sakellarides cotton. 

FINAL QUESTIONS, 

, (1) Explain the differences between the ac'ivities of 
the International Bureau of Agriculture, Rome, and those of 
the International Association of Tropical Agriculture. 

(2) Write from memory a short account of the chief 
root borers and other grubs in West Indian soils. Explain 
the extent of the damage they inflict. 
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LIVE STOCK NOTES. 

THE CARE OF EGGS. 

An extensive investigation has recently been made 
by the Bureau of Animal Industry, United States Depart- 
ment of Agriculture, into the different environmental con- 
ditions which affect the deterioration of eggs. The infor- 
mation is published in Bulletin 160 of the Bureau 
mentioned. The conclusion is reached that the greatest 
deterioration in fertile eggs occurs when they have 
undergone a certain amount of natural incubation, as for 
example, in the nest of layers. It is strongly emphasized 
that infertile eggs, regardless of where they may be kept, 
are much more resistant to deterioration than fertile ones. 
In fertile eggs, the development of the embryo after twenty- 
four hours of incubation, was of suflicient proportion to be 
recognized when held before the candle, and at the expira- 
tion of thirty-six hours, the presence of blood was easily 
detected. In infertile eggs, under the same conditions, 
a slight shinkage of the contents was the only change which 
could be recognized by the eye. The results of all experi- 
mental work point to the fact that the production of 
infertile eggs is the greatest asset in the attempt to produce 
high quality marketable eggs during hot weather. The 
summary to the bulletin concludes with the following five 
rules: (1) give the hens clean nests, (2) gather eggs at least 
once daily, (3) keep the eggs in a cool dry place, (4) dispose 
of the eggs at least twice a week, (5) kill or sell all mature 
male birds as soon as the hatching season closes. 

Maize for Dairy Cows.—An article entitled the 
preservation and use of maize tor stock feed which is appear- 
ing in instalments in the Agricultural Jowrnal of the Union 
of South Africa, contains some interesting quotations about 
maize as a food for dairy cows. It is pointed out first that 
since milk production calls for a large amount of protein in 
the ration and as maize grain is, though exceedingly 
palatable to cows. a foodstuff rich in carbohydrates but poor 
in protein, it should not, therefore, form more than one-half 
or three-fifths of the concentrated food given toacow. The 
following ration per head per day is taken from the article 
referred to, as likely to prove of interest to stock feeders in 
the West Indies: maize silage 35 tb.; maize and cobmeal 3 hb.; 
hay 10 tb.; bran 3 Ib; cotton-seed meal 2 ib.; Chicago 
gluten meal 2 Ib. 

Information is contained in Diplomatic and Consular 
Report, No. 5049—Annual Series, which shows that owing 
to their immunity from Texas fever, Indian cattle were being 
rapidly imported into Brazil during 1911. This breed, 
however, is not now considered satisfactory stock, and the 
Government is determined not to give any assistance in the 
way of introducing it. Among European cattle the mortality 
from Texas fever is very heavy, and farmers consider the 
grant from the Government too small in comparison with the 
risk they run in acclimatizing the animals. 

One case of anthrax in a calf has occurred in St. Vincent 
during the month of May 1913. The total number of deaths 
from other causes amongst domesticated animalsin that island 
was eighty-six. 
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FUNGUS NOTES. 

THE PANAMA DISEASE OF BANANAS. 

Those who are interested in the cultivation of bananas 
will be aware of the existence of the Panama disease, of its 
infectious nature and devastating effect, and of the contro- 
versy that has arisen as to the identity of the causative 
organism in different parts of the Western Tropics. It may 
be remembered that the subject was dealt with at consider- 
able length in the Agricultural News, Vol. XI, pp. 126, 127, 
142 and 143, where available literature on the disease was 
summarized and discussed by the then Mycologist to this 
Department. 

One of the latest additions to the literature on the subject 
isa paper in the Bulletin ofthe Department of Ayriculture, 
Jamaica, for January 1913, which describes an investigation 
of the disease in that Colony, by 8. F. Ashby, B.Sc., the 
Government Microbiologist. 

It appears, from this paper, that the typical symptoms 
of Panama disease were first observed in Jamaica early in 
1912. The cases were of a sporadic nature. Referring to 
the external signs observed, it is pointed out that the yellow- 
ing of the leaves and their eventual breakage from the 
main axis, cannot be relied upon in view of the fact that such 
symptoms can often be attributed to drought. A great deal 
of attention is given, therefore, to the internal symptoms and 
to the study of the characteristics of the organism which 
was isolated. 

In regard to the former aspect, it is stated that a section 
across the bulb or head of a diseased sucker will show 
minute discoloured dots corresponding to the positions of the 
vascular strands. The colouring may be yellow, orange, 
claret-red, purple-red, and in advanced stages dark-brown. 
The writer was able to trace in some cases the discoloured 
bundles from the bulbs of the affected suckers through the 
connecting necks into the parent root-stocks. 

The examination of diseased tissue microscopically 
revealed colourless septate hyphae closely adpressed to the 
inner walls of the vessels. Hyphae could not be seen outside 
the vessels. Microconidia were also present in the vessels, 
but were never observed in quantity sufficient to lead to 
the view that they caused serious obstruction. 

Cultures were made from different parts of diseased 
tissuae—from bulbs, roots, leaf-sheaths and stalks, with 
strands in all stages of discoloration; and they always 
yielded the same fungus. This organism was seen to have 
a typical star-like appearance when grown artificially on 
media. It produced three forms of spore-bodies: (a) micro- 
conidia (similar to those observed in the vessels) formed 
near the surface or under the surface of the medium, (b) 
macroconidia, being, when mature, four-celled, sickle-shaped 
and much larger than the microconidia, (c) chlamydospores 
or gemmiae (resting spores). 

The author therefore describes the fungus as a Fusarium, 
the microconidia being the Cephalosporium stage. That no 
perithecial stage was obtained will be carefully noted, since 
this circumstance provides the chief point in which Ashby’s 
results disagree with those of Drost in Surinam. 

As well as isolating the parasite just referred to, Ashby 
found another Fusarium.on decayed banana plants free from 
symptoms of Panama disease. This organism was grown in cul- 

. ture and its characteristics detesmined with suflicient accuracy 
to render the two fungi distinguishable. They are apparently 
different species. The Panama disease Fusarium (Fusarium A) 

differed markedly from the saprophyte (Fusarium B) by not 
developing a typical Cephalosporium stage, nor sclerotia, An 
important diagnostic feature is the fact that the waxy 
masses of conidia of species B become dark-blue, especially 
on bananas, and look very like the similarly coloured 
sclerotia of species A. 

No inoculation experiments have yet been performed 
with either fungus. 

Leaving the purely botanical observations, and passing 
over the author’s discussion of the literature on Panama 
disease*, attention may be given next to the treatment and 
prevention of the disease. 

As in most other diseases, once the fungus has gained 
entrance little can be done to save the plant. The effect of 
the fungus is to.choke the vessels thereby curtailing the 
plant’s water-supply. It is also believed that a toxin or poison 
is secreted by the organism. The fact remains that preventive 
measures only are of use. Of these, the cultivation of 
resistant varieties may be considered first. In this connexion, 
the author advocates the planting, in infected areas, of the 
Silverskin and Apple bananas, which are edible varieties, and 
although susceptible, are much less so to the disease than 
Gros Michel. Reference is next made by the author to 
the proclamation issued in June 1910 forbidding the impor- 
tation of banana plants or labourers’ implements from 
Trinidad and Central and South America. 

As regards the destruction in Jamaica of diseased 
plants, it is stated that the boundaries of the affected areas 
are fixed at a distance of one chain from the nearest 
diseased stool: each tree is cut down and repeatedly charred 
and then buried in freshly slaked lime. Although the des- 
truction of the plantsin this way was as thorough as could be 
reasonably expected, enough infected material remained to 
make replanting undesirable for a time A small plot on 
one area was railed off and replanted six months ago; 
a number of the young suckers have already shown signs of 
the disease. The question is raised as to whether the 
Fusarium can live in the soil as a saprophyte. The presence 
of sclerotia would lend to support this speculation. 

In conclusion, the writer appears to attach sufficient 
importance to such outbreaks as have already occurred in 
Jamaica as to advocate the introduction of the Congo 
banana, and the hardy, but much maligned dwarf banana, 
called ‘Governor’ in Trinidad, which, though somewhat 
coarse, is a heavy yielder, and can be carried successfully 
uncrated from the West Indies to England, and be readily 
accepted by importers. 

New Exotic Fungi.—It is stated in the Kew Bulletin, 
No. 3, 1913, that six new fungi from various parts of the 
Tropics have recently been identified at Kew. Of those 
which are likely to be of the greatest interest in the West 
Indies zaay be mentioned (lwosporium cocophilum, Wakefield, 
which was collected by Mr. F. W. South, b.A., late Mycolo- 
gist of this Department, in St. Vincent, on the petiole of 
the coco-nut palm (Cocus nucifera), The second one of 
interest is an Ascomycete, identified as Apiosporium atrum, 
Massee. This organism was sent from Kuala Lampur 
F.M.S., by Mr. C.K. Bancroft. It was found on the dead 
branches of Para rubber trees but is not considered as a para- 
site. Three of the new fungi described, developed on a small 
piece of cattle dung forwarded from Singapore, Straits 
Settlements, by Mr. I. H. Burkill. 

* It may, however, be noted in this connexion, that Ashby 
regards the disease in Surinam as identical with that in Panama, 
Costa Rica, Jamaica and Trinidad, and probably with that in 
Cuba. 
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An interesting note appears in the same _ publica- 
tion in connexion with Jsaria Pattersoni, Massee. This 
fungus was erroneously stated to be indigenous to the 
Gold Coast, the material having been received from that 
Colony without definite information. The Kew authorities, 
however, have learnt from Mr. Patterson, Government Ento- 
mologist, Gold Coast Colony, that the organism was collected 
in the island of St. Vincent, West Indies, on the Pentatomid, 
Nezera vividula, Specimens of the fungus were recently 
received at Kew from the island of Grenada through the 
Imperial Department of Agriculture for the West Indies. 

A new process of timber preservation is described 
in the Luperiment Station Record, Vol. XXVIII, No. 6. 
The preservative is melted paraffin with suspended silica, 
combined with a certain percentage of naphthalin. It is 
stated that the naphthalin causes expansion of the pores 
and ducts of the wood which expels the moisture and 
draws in the preservative mixture. On cooling, the 
mixture forms a solid coating over the interior ducts and 
pores. Tests show that it does not leak out, that it is 
impervious to water and all organic acids, and that it 
prevents the entrance of bacteria and fungi, which destroy 
the wood tissue. 

With reference to Fungus Notes which appeared in 
the current volume of the Agricultural News, p. 174, the 
statement was made that the Colletotrichum disease of sisal 
hemp appeared to have not been noticed or described in the 
West Indies. A communication recently received from 

' Mr. J. B, Rorer, A.B., M.A, Mycologist to the Board of 
Agriculture, Trinidad, indicates certain references which 
were overlooked in the preparation of the article. The 
disease has been observed in Antigua, and in Trinidad. 

THE EFFECT OF PARTIAL STHRILIZ- 

ATION OF SOIL. 
The following summary of a recent paper, by 

Russell and Hutchinson of Rothamsted Experimental 
Station, published in the Journal of Agricultural 
Science, for March 1913, is taken from the Journal 
of the Board of Agriculture for May 1913:— 

This communication forms the second part of the 
report on an investigation of the zoological inhabitants of 
the soil, which was suggested by the increase in bacterial 
activity and consequently in the production of plant food in 
the soil subsequent to the partial sterilization of the soil by 
heating, or by the use of certain drugs. The authors con- 
sider that the conclusions reached previously have been 
confirmed and extended by the continuation of the work. 
Fresh evidence is adduced that bacteria are not the only 
inhabitants of the soil, but that another group of organisms 
occurs, detrimental to bacteria, multiplying more slowly 
under soil conditions, and possessing lower power of resist- 
ance to heat and antiseptics. In consequence of the 
presence of these detrimental organisms the number of 
bacteria present in the soil is not dependent merely on the 
temperature, moisture content, and other conditions of the 
soil. It may indeed show no connexion with them; thus 
rise of temperature may be accompanied by a rise in the 
number of bacteria, or a fall, or the number may be 
unaffected; increase in moisture content has also proved 
without action. The number of bacteria depends on the 
difference in activity of the bacteria and the detrimental 
organisms, 
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When soil has been partially sterilized, however, the 
detrimental organisms are killed and the bacteria alone are 
left. It is found that increase in temperature, up to 
a certain point favours bacterial multiplication. 

The detrimental organisms are killed by any antiseptic 
vapour, such as that of toluene, or heating the soil to 55° 
to 60° C.; they suffer considerably when soil is maintained 
at even lower, but still higher than the normal, temperatures 
(e.g., 40° C. for a sufficient length of time). Cooling to low 
temperatures also depresses them, although it fails to kill 
them. 

Once the detrimental organisms are killed, the only way 
of introducing them again is to add some of the untreated 
soil. ut the extent of the transmission is apt to be erratic, 
being sometimes more and sometimes less nearly complete 
than at others. The precise conditions governing the 
reintroduction have not yet been learned. 

The authors provisionally identify the detrimental 
organisms with the active protozoa, but as the zoological 
survey of the soil is yet incomplete, they do not commit 
themselves to any particular organism or set of organisms, or 
to any rigid and exclusive definition of the term protozoa. 

The increase in the number of bacteria following partial 
sterilization by volatile antiseptics is accompanied by an 
increase in the rate of ammonia production until a certain 
amount of ammonia or of ammonia and nitrate has accumu- 
lated, when the rate falls. Thus two cases arise: (1) when 
only small amounts of ammonia and nitrate are present; here 
the increase in the number of bacteria following on partial 
sterilization causes a corresponding increase in the amount of 
ammonia and nitrate; (2) when large amounts of ammonia 
or of ammonia and nitrate are present, the increased numbers 
of bacteria then causing no corresponding increase in the 
amounts of ammonia and nitrate. There is a fairly well- 
marked limit beyond which the accumulation of ammonia 
and nitrate will not go, although bacterial multiplication 
may still continue. The limit varies with the composition 
and condition of the soil. 

Complications are introduced when the soil has been 
partially sterilized by heat, because heat affects an obvious 
decomposition of the organic matter, thus changing the soil 
as a medium for the growth of microorganisms. The 
bacterial flora is also very considerably simplified through 
the extermination of some of the species. These effects 
become more pronounced as the temperature used is higher, 
and the tendency is to reduce the numbers of bacteria. 
Maximum numbers of bacteria are found in soils that have 
been heated to the lowest temperature necessary to kill the 
detrimental organisms (about 60°C.). In this case the 
bacterial numbers and the rate of decomposition are similar 
to those in soils that have been treated with volatile anti- 
septics, and the relations between the numbers of bacteria 
and the decomposition noted under (1) and (2) above also 
hold, No relation was found, however, between the numbers 
of bacteria and the decomposition in soils that had been 
heated to 100°C. In this case, although the number of 
bacteria was at a minimum, the decomposition effected was 
at amaximum. When the bacteria are re-introduced into the 
partially sterilized soil by the addition of untreated soil, a still 
further production of ammonia and nitrate is brought about, 
unless too large a quantity of those substances is already 
present; but the depression in bacterial numbers that follows, 
owing to the detrimental organisms being re-introduced at the 
same time, generally does not.check the decomposition owing 
to its having already gone near to the limit before the check 
could take effect. 
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MARKET REPORTS. 

WEst 

June 3, 1913. 

Inp1a ComMiITTEE CIRCULAR, 

ArRowrRooTt—3jd. to dd. 
Batata—Ssheet, 2/1; block, 2/- per fb. 
Breeswax—No quotations. 
Cacao—Trinidad, 70/- to 77/- per cwt.; Grenada, 64 6 

to 70/-; Jamaica, no quotations. 
CorreE—Jamaica, no quotations. 
Uorra—West Indian, £29 10s. to £29 15s. per ton. 
Oorton—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 16$//. to 19d. 
Favuit—No quotations. 
Fustic—No quotations. 
GincER—Quiet. 
Istnciass—No quotations. 
Hontey—No quotations. 
Lime Jvuice—Raw, 1/6 to 1/8; concentrated, easier; 

otto of limes (hand-pressed), |4/. 
Loc woop—No quotations. 
Macze—1/10 to 2/10. 
Nurmecs—53d. to 5jd. 
Pimento— (Quiet. 
Russer—Para, fine hard, 3/8; 

2/9 per tb. 
Rum—Jamaica, 2/3 to 6/- per gallon. 

fine soft, 3/7; Castilloa, 

New York,—Messrs. GiIntesrPiz Bros. 

29, 1913. 

& Co. May 

Cacao—Caracas, l4c. to 15c.; Grenada, 132c. to 144¢; Trin- 
idad, l4c. to lic ; Jamaica, 12c. to 13fc. me 

Ooco-nuts—Trinidad and Jamaica, selects, 38°00 to $39-00; 
culls, $24°00 to $23°U0 per M. 

OorreE—Janmiaica, 12c. to I4e. per fb. 
Gincer—7fc. to 10sc. per ib. 
Goat Skins—Jamaica, 50c.; Antigua and Barbados, 48c. to 

5Uc.; St. ‘vhomas and St. Kitts, 44c. to 46c. per tb. 

Grape Fruit—Jamaica, $2°75 to $409 
Limes—$8'00 to $1000 
Mace—50c. to 57c. per th, 
Noutmurcs—110's, lic. 
Orances—Jamaica, $3 0 to $3 50 per box, 
Pimento—4ic. to 4}c. per tb. 
Svucak—Ceutrifugals, 96", 333c. per tb.; Muscovados, 89°, 

2°83c.; Molasses, 89°, 2°58c. per it., all duty paid 

Trinidad,—Messrs. 

1913. 

Gorpon, Grant & Co., June 9, 

Oacao— Venezuelan, $15°59 per fanega; Trinidad, $15°00 to 
$15°50 per funega. 

Coco-nut Oit—$1°19 per Imperial gallon. 
Oorrre—Venezuelan, lic. per It 
Corra—$4'75 per 100 th. 
Daat—$4 25 to $4°50 
Onrons—$1'00 to $1°50 per 100 fh. 
Peas, Sprit—$6 20 to $6'25 per bag. 
Potators—English, $2°00°to $2°59 per 100 tr. 
Ricze—Yellow, $5°40 to $5°50; White, $5°75 to 

per bag. 
Scvear—American crushed, no quotations. 

$600 

Barbados.—Messrs. James A, LyncH & Coa., 

JuNE 21, 1913. 

Ltd., 

June 14, 1913; Messrs. T. S. Garraway & Co., 

June 7, 1913; Messrs. Leacock & Co., June 6, 

1913. 

ARRowR00T— $600 to $7:00 per 100 te. 
Oacao—$13:00 to $14°00 per 100 fh. 
Coco-nuts—$18:00 
Hay—$1°30 to $1°50 per 100 tb. 
Manvures—Nitrate of soda, $70°00; Cacao manure, $4800 

to $50°00; Sulphate of ammonia, $82°00 to $85:00 
per ton. 

Mo tasses—No aguotations. 
Onrons—$1-20 to $2°00 per 100 tb. 
Peas, Sprit—$b6 00 to $6°25 per bag of 210 th.; Canada, 

$5°59 to $6°00 per bag of 120 tb. 
Potators—Nova Scotia, $2°25 to $3°65 per 160 th. 
Rice—Ballam, $5°05 to $540 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations, 
Sucar—American granulated, $4:00 per 100 th. 

British Guiana.—Messrs. Wietinc & Ricarer, June 

7, 1913; Messrs. SanpBacu, PARKER & Co., 

May 9, 1913. 

Messrs. WIETING Messrs. Sanp- 
ARTICLES. © Wows BACH, PaRKER 

; Co. 

ArrowrooT—St. Vincent 8c. per tb. — 

Batata—Venezuelablock| No quotation — 
Demerara sheet 65c. per th. — 

Cacao—Native lic. to 16c. per th. 19c. per tb. 
Oassava— 72c. — 
Oassava STARCH— $5°00 to $6:00 pol 
Coco-nutTs— $16 to $20 per M.|$10 to $16 per M. 

CorreE—Creole 
Jamaica and Rio 
Liberian 

DraL— 

Green Dhal 
Epvors— 
Motasses— Yellow 
Onions—Teneritfle 

Madeira 
Pras—Split 

Marseilles 
PLaNTAINS— 
Potators—Nova Scotia 

Lisbon 
Potatoes-Sweet, B’bados 

Rice—Ballam 
Creole 

TaNnNIAS— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimpeR—Greenheart 

Wallaba shingles 

Cordwood ” 

lic. to 18c. per th. 
18c. per th. 
13hc. per fb. 

$3°54 to ¥4:00 per 

bag of 168 tb. 
$500 

60c. to 84e. 
None 

dhe to 6c. 

$6°50 per bag 
(210 th.) 

$3°75 to $4-V0 
l6c. to 4c. 

$2 00 to $2 25 

96c. 
per bag 

No quotation 
$4 7d to $500 

$1°20 
$168 
$144 

$2°20 to $2°2d 
$3°00 

$3°75 to $4°00 

2 00 

32c. to ddc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to $2:00 
per ton 

18c. per ft, 
19¢c. per fb. 
12c. per tb. 

$3°75 to $4:00 
bag of 168 tb. 

$7°50 per b 
(210 tb.) a 

$2°40 

32c. to 5dc. per 
cub. foot 

$4:00 to $6-00 
per M. 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume I. No. 1. Out of print. Nos, 2, 3, and 4, in original paper covers as issued, price ls. each. Post free, 1s. 2d; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s, each ; Post free 2s. 8d, where complete. (III, 2. 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XIII. No. 1:—Containing Papers on COTTON AND AGRICULTURAL EDUCATION, prepared for the recent 

Agricultural Conference, comprising:—The Results of the Cultivation of Cotton in St. Vincent; The 
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat; 
The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in 
Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer- 
ence to the Boys’ Secondary School; The Need for Higher Agricultural Education in the West Indies; 
A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control 
and Improvement. Also Index and Title Pave tor Volume NIL, 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. 

; Suear Inpustry. 
Seedling and other Canes at Barbados 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; 
in 1902, No. 19, price 4d.;in 1903, No. 26, price 4d.; 
in 1904, No. 32, price 4d. 

Seedling Canes and Manurial Experiments at 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
; in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d, 

Barbados, 
price 6d.; 
price 64d. ; 

price 2d.; 
price 4d. ; 

Those mentioned in the following list are still available: the rest are out of print. 
(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(48) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

tions. Price 2d. 
(45) A BC of Cotton Planting. 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(70) Coco-nut Cultivation in the West Indies. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(72) Lime Cultivation in the West Indies (in course of pre- 

paration). 
(73) Root Borers and other Grubs in West Indian Soils (in 
 cougse of preparation). 

Price 2d. 
Price 4. 

New and Enlarged Edition. 

Price 4d, 

The above will be supplied post free for an additional charge of }d. for the pamphlets marked 2d., 1d. for those 
marked 4d., and 13d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The “Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ie 
2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutau & Co., 37, Soho Square, W. 
Barbados: Anvocarr Co. Lrp., Broad Street, Bridgetown. 
Jamaica ; THE Epucationat Suppty Company, 16, King 

Street, Kingston. 
British Guiana: Tue ‘Dartty CHronicie’ Orricg, Georgetown. 
Trinidad - Messrs. Mu1r-MarsHatt & Co., Port-of-Spain. 
Tobago: Mr. C. L. Puacemann, Scarborough. 

St. Vincent: Mr. L. 8. Mosenry, Agricultural School, 
St. Lucia: Mr. M, A. Lawrence, Botanic Station. 
Dominica: Mr. J. R. H. Brinckwatrr, Roseanu, 
Montserrat : Mr. W. Rosson, Botanic Station. 
Anugua; Mr. S. D. Maton, St. John’s, 
St. Kitts: Tue Bree anp Book Suppty AgeEnoy, Basseterne, 
JTevis : Messrs. Howxtt, Bros,, Charlestown, 

Grenada : ‘Tue Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURE 28 FOR ‘COLONIAL USE 
SAEs eee 

Ohlendorff’s Dissolved Peruvian Guano—For Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.O. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PUREWRAW 

Linseed Ouil 
Stocked in casks or in cases of 10 gallons each.| 

JUST ISSUED. 
Spectal quotations made for “export trade 

on application to:— WEST INDIAN BULLETIN. 
THE BARBADOS CO-OPERATIVE 

Vol. XIII, No. 2. COTTON FACTORY, LIMITED, So 
BRIDGETOWN. ae 

Containing Papers on SUGAR-CANE EXPERIMENTS IN 
| BRITISH GUIANA, prepared for the recent Agricultural Con- 
ference, comprising:—Sugar-cane Experiments in British 

|Guiana, By Professor J. B. Harrison, and others; Part I— 
Introduction; Part IL—The Composition of the Soil-water 

THE as affected by Cultivation and Manuring of the Soil; 
Part III.—The Manuring of the Sugar-cane; Part IV.— 

SE N H OUSE ESTATE. The Effects of Cultivation and of Manures on the Soil of | 
the Manurial Experiment Vields; Part V.—Varieties of | 
Sugar-cane. 

Containing 250 acres, situated in the Parish of 
St. David bounded with the Castle Bruce Estate. | 

For all particulars apply to:— 

DONALD O. RIVIERB, 
SOLICITOR, 

(293) DOMINICA.) 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados, 
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Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 
MOROCCO, WEST INDIES, NORWAY, 

Canary Is. j Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
from London. Winter Months. June to December. 
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Head Office: 18, Moorgate Street, London. 
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INSECT PESTS | 

LESSER ANTILLES. 
BY H. A. BALEOU,) Misc, 

ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL DEEARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
lOrders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
[Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information 
is contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the publications of the Department, 
price 1s, 3¢,, post free 1s, 7d, 

Cacao Culture Pine-apple Culture 
Citrus Culture _ Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture | Tobacco Culture 
Fertilizer Guide | 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND. TT FREE 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad. 
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Indian Corn as a Crop in the 

West Indies. 

URING recent years it has become more 

- and more recognized that a diversification of 

. crops gives to any agricultural district or 

community a stability which is lacking where only 

one crop is cultivated. To cite concrete examples, 

reference may be made to the condition of the sugar 
industry in the West Indies before the breakdown of 

the Bourbon cane from the attacks of fungoid disease, 

and to the cotton industry in the United States 

before the advent of the cotton boll weevil. In 

both these instances the ultimate result, however, has 

been of benefit. In the West Indies, the cultiv- 

ation of cotton has been taken up and a_profit- 

able industry established, whilst in the United 

States, there has followed on the attacks of the 

boll weevil a tendency to reduce the area under cotton, 

and to practise a more intensive cultivation of this in 

rotation with other crops. 

Indian corn is a commodity of great importance 

in the West Indies: not only is it largely used in the 

feeding of estate animals and poultry, but it also forms 

a considerable portion of the staple food of the labour- 

ing classes. The islands consume far more than they 

produce. In Barbados, alone, the values of the 

importation of corn and corn meal amounted in 1911 

and 1912 to a total of £73,198. In 1911, 33,811 

barrels of corn valued at £25,045, and 3,119,490 tb. 

of corn meal worth £3,385 were imported, whilst in 1912, 

35,946 barrels of corn meal valued at £29,807, and 

3,752,740 tb. of corn worth £9,963 were received. 

In addition to the imported corn and corn mea] 
that is consumed in Barbados, it must be borne in 
mind that a very considerable amount is produced 

locally, the quantity and value of which it is impos- 
sible to estimate, since it is grown by peasants chiefly, 

though also as a catch crop on large estates. 

The figures given above concerning the value of 

the Indian corn and Indian corn meal, will perhaps 

come somewhat as a surprise to many; but when these 

values are compared with those brought forward for the 
cotton industry in the West Indies, possibly the 

surprise of the reader may change into astonishment, 

BOT, 

Gat. 
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In a recent number of this journal* was published 
a review of the West Indian cotton-growing season 
of 1911-12, and by reference to the figures there 
presented it will be observed that only one of the 
West Indian islands exported cotton of an estimated 
value greater than the value of the imported corn 

and corn meal into Barbados during the same year. 

This island was St. Vincent, with an export value 

of cotton amounting, in round numbers, to £40,500. If 

the figures for Barbados be consulted, it will be seen 

that [the value of the cotton produced in that island 

was not as much as that of the corn and corn meal 
imported. The 1911-12 crop of cotton in Barbados 

was of an estimated value of £28,112, whilst the 

value of the corn imports was, in 1911, £53,428. 

In comparing the value of the cotton returns in 
other islands with those for imported corn into 
Barbados differences as regards population, of course, 
render a strictly parallel comparison impossible, never- 

theless the contrast helps to emphasize the importance 
of corn as a necessary commodity in these islands. 

Turning from these statistical considerations, it 

will be desirable next to deal with matters concerning 

the actual cultivation of Indian corn. In Barbados, 

to refer again to the conditions in that island, Indian 
corn is grown chiefly as a. catch crop, planted at 
wide intervals, in the expectation that the yield will 

be some 8 or 10 bushels per acre. There is no doubt, 
however, that if planted closer, corn might be made to 
yield from 40 to 50 bushels per acre, and, in fact, yields 

approaching these figures have already been obtained 
in the Leeward Islands in experimental trials. 

To continue the subject in more detail, some of 

the advantages, from an agricultural-point of view, 

attendant on the growing of Indian corn may be 
next considered. In the first place, the crop is one 

that occupies the land for only a short time—about 

three months as a rule;—it is a useful change plant 
in a rotation system; the cost of cultural operations 

after planting is small, and on many estates all, or nearly 
all the work of tillage might be performed by animal- 
drawn implements. 

But the crop possesses disadvantages as well. Corn 

is rather a gross feeder, and will give the best results 
only when the soil ts well-prepared and enriched by 
a fairly large amount of pen manure or organic matter; 

corn, it is generally believed by planters, makes a very 

strong demand on the moisture of the soil, and when 

used as a catch crop immediately preceding canes, 

*Vol. XII, p. 22. 

sometimes dries out the soil sufticiently to atfect ad- 
versely the growth of the following crop. Moreover, 

corn is attacked by some of the insect pests and 

fungoid diseases that infest canes, and by certain 
insects that also attack cotton, Le. the cotton boll 
worm and the cornm-ear worm. 

The principal objection, however, on the part of 
planters to the production of corn on a large scale has 
been the difficulty in curing and storing the grain 

If harvested in wet weather the corn has a tendency 
to mildew, especially if reaped before becoming fully 
ripe, and, later, the stored grain is open to the attacks 
of several species of grain-infesting insects. 

In an article on another page of the present 

number of this journal there will be found an account 

of the process of curing grain known as kiln-drying. 
This ingenious process makes it possible to provide for 

the curing and storing of crops of corn in such a manner 

as to entirely eliminate what is actually the principal 

objection to Indian corn as a crop in these islands, 

The investment of capital in newly introduced 

concerns demands a cautious attitude. Nevertheless, 

the success, for instance, of co-operative cotton factories 

should be an encouragement towards the establish- 

ment of co-operative corn factories; for in these 

the corn, as soon as harvested, might be dried and 

stored, and if subsequently attacked by weevils and 

other pests, the grain could easily be passed again 

through the driers and the insects exterminated at the 

beginning of the attack. 

As a result of adopting such a system as this an 

excellent quality of locally grown corn might always 
be available for local consumption, and, possibly, in 

certain islands, for export to other colonies as well, 

The expenditure on imported corn would thus be 

largely reduced, and an important asset added to the 

agricultural resources of the West Indies, Incidentally, 
the better quality of the locally grown grain would be 
likely to produce important improvements in the 

condition of corn-fed animals, and, last but not least, 

in the health and vigour of those people who use 

considerable amounts of corn for food. 

An important consideration not to be lost sight of 

in the development of this industry is the bearing on 

the yields, and consequently on the profits to be derived, 

from careful selection of the seed corn. This might be 

done on a fairly large scale, in the first instance, in the 

‘corn factory’ where the best ears could be saved for 

planting. Later, systematic selection on che estates 
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should serve to increase the benefits derived from this 

system. The cotton industry itself furnishes good 
examples of the benefits to be derived from selection 
of seed, and also indicates the lines on which similar 

work might be carried out with the crop in question. 

Finally, in addition to curing and storing grain, 

the corn factory might also be augmented with 
machinery for grinding, thus providing the means for 

producing an excellent quality corn meal, from which 

a mixed feed (i.e. corn and oats ground together) could 

also be easily and satisfactorily prepared. 

THE AGRICULTURAL BANK OF EGYPT. 

An article is published in a recent number of the 
Tronical Agriculturist (April 1913), on the object and the 
work of the Agricultural Bank of Egypt, from which the 
particulars given below are summarized for the benefit of 
readers of the Agricultural News. 

THE BANK AND MONEY-LENDERS 

The Agricultural Bank of Egypt was established by 
Lord Cromer some fifteen years ago in order to free the 
improvident fellah from the clutches of the Greek and 
Syrian money lender, who, taking the fellah’s landas security, 
advances him money at the rate of anything between 30 to 
50 per cent. or more. The Bank was given the support of 
the Government inasmuch as that it allowed the instalments, 
when due, to be collected by the Government tax-collectors at 
the same time as the taxes were collected in the villages after 
the cotton harvest in October and November. ‘The Bank 
has a Board of Directors in London and Egypt, and 
a General Manager and head office in Cairo. 

LAND VALUE AND CREDIT. 

According to the statutes of the Bank, no client can 
borrow more than £E 500 on the mortgage of his land, and 
repayable at the fixed rate of interest of 8 per cent. in ten 
yearly instalments. This was subsequently altered to 
twenty years, anda rate of 9 per cent. for those in arrears 
of payment. 

As only about 75 per cent. of the fellaheen own more 
than 5 acres, nearly all the Bank’s work is done with the 
small land-owzer, even so small a portion as }-acre being 
accepted as security. Land, however, is of very high value 
in Egypt: no land that will bear even a poor crop of cotton 
can be purchased for less than £E 40; and in the older 
Provinces, where the soil is very rich, nothing can be bought 
under £E 120, and anywhere near towns £E 200 per acre 
will be paid. Rents in these Provinces will be from 
£E 12-£E 17 per annum. The Bank advances only half 
the value of the land, which is generally assessed according 
to the Government tax. 

METHOD OF MORTGAGING. 

According to the mode of procedure for mortgaging land, 
the fellah obtains a bank form stating the quantity of land he 
owns; how obtained, whether by purchase or inheritance; how 
much of the Jand is previously mortgaged; whether he 
himself works the land or if it is rented out; value of the 
land; boundaries; reasons for loan; names of heirs; and 
various other details. This form having been filled out in 
the village, is then signed by the headman and clerk of the 
village, who also vouches for the good character of the client. 

The form is then sent to the Bank where it is checked 
according to the Government Land Registers. If it is found 
to be correct, an act of mortgage is then made out, and an 
audience fixed for a certain date, and on that date all the 
clients of the district will assemble before the Government 
Gréftier and sign their acts of mortgage, after which they 
receive their amounts, less cost of registration The moment 
the audience is finished, the names are telegraphed to the 
Head Office, and at once registered in the Government Land 
books, or the mortgagee, might get in a second mortgage on 
his land, or even sell it to some unsuspecting person. 

COLLECTION OF INSTALMENTS. 

As regards the payment of instalments, at the expiration 
of two months, during which the Government tax-collectors 
collect the money, a list of all defaulters is sent in to the 
Bank, through the Government. The Bank then sends out 
its own collectors to endeavour to induce the defaulters to 
pay, and the English Inspectors are constantly visiting the 
villages to use their influence and to point out to the fellah 
the best way to arrange his payments. The English 
Inspectors make a point of seeing the clients individually, 
and seeing that justice and fair play is dealt out to the 
fellah. As long as everything is straightforward, the fellah 
keeps up his yearly payments well; on the whole, the two 
chief factors for his getting into arrears seem to be either the 
death «f the original owner and consequent division of the 
Jand amongst innumerable heirs who cannot agree amongst 
themselves as to their share of payment, or the mortgagor 
selling his land to third parties who cannot agree as to 
payment. 

DIFFICULTIES OF APPROPRIATION, 

[f a man gets into arrears, he may re-mortgage his land 
for a further period of twenty years, the remaining amount of 
his original loan, plus the interest on his arrears being deducted 
from his new loan, Otherwise, if he gets into arrears for 
two or three years and it is thought not desirable to accept 
a re-mortgage, legal proceedings are then instituted for the 
appropriation of the land. Owing, however, to the Bank 
being a European Company, all its legal work must be 
done through mixed tribunals, which causes endless delay: 
it takes as long as three years to expropriate a man of }-acre 
of land. If appropriation were swifter the fellah would not 
be so inclined to put off the evil hour of payment. 

LOANS FOR MANURE AND SEED, 

In certain cases the Bink also lends small loans on 
note of hand only, payable in one year, these loans being 
chiefly for manure or seed and are nearly always paid up. 

A SEVEN PER CENT. DIVIBEND. 

It will be seen from the foregoing that the Agricultural 
Bank of Egypt is a thoroughly sound concern that has done 
and is doing a great work for the benefit of the fellah, 
But it is also a sound financial business, for though Lord 
Cromer looked upon it as a more or less philanthropic 
concern, it pays a regular 7 per cent. to its shareholders. 

According to the Journal of the Board of Agriculture 
(April 1915) there were at work at the end of 1911, 223 
co-operative credit associations in the United Kingdom with 
an aggregate membership of 22,054, as compared with 81 
associations and 6,014 members in 1901. Forty five of 
which 18 were urban) were situated in England, one (urban) 
in Scotland, and 177 associations (all rural) in Ireland. 



THE AGRICULTURAL NEWS. JuLY 5, 1913, 

FRUITS AND FRUIT TREES. 

GRAPES WITHOUT PIPS. 

The point of view followed in the investigation with 
which this article deals, was the possibility of devising 
methods for increasing the number of pipless grapes on 
a normal bunch, not at the expense of the grapes with pips, 
but from flowers which, in the crdinary way, fall without 
producing fruit of any kind. An alternative and more novel 
aspect of producing table grapes without seed—as has been 
done in the case of the orange and other fruits—does not 
receive attention in the investigation, inasmuch as its achieve- 
ment would appear to be physiologically almost impossible. 

The results of the work referred to, carried out mainly 
in Italy, are abstracted in the Monthly Bulletin of Agricul- 
tural Intelligence and of Plant Diseases for April 1913.. 

Dealing first with the causal factors entering into the 
production of seedless grapes, it is stated that these had been 
shown by previous investigations to be as follows: (1) the 
presence on the bunch of relatively few fertilized flowers; 
(2) possibly the stimulus of the growth of the pollen tube 
without actual fertilization; (3) presence in the stock of 
a high content of organic nutrients, a condition which is 
produced by ringing. 

A repetition, in Italy, of experiments similar to those 
which led to the above conclusions gave the following 
results. The relative number of grapes with and without 
pips was not found to be constant, and it was noticeable 
that, in bunches where any of the grapes are pipless, the 
grapes of both kinds (with and without pips) are relatively 
large; the reverse is the case where the pipless grapes are 
few in number or completely wanting. Ringing was found 
to have the effect of largely increasing the number of pipless 
grapes, and the average weight of the grape, with or without 
pips, is also usually greater in the case of the ringed vines. 

The formation of pipless grapes in the place of normal 
ones greatly diminishes the production on account of the 
considerable difference in weight existing between the two 
which is shown by the following figures:— 

2,641 pipless grapes, average weight, 0°187 gramme 
3,240 grapes with pips, ,, Sy 2°130 grammes 
The loss which must ensue is therefore very evident. 

To prevent it, every effort should be made, especially where 
ringing is done, to promote pollination——particularly cross- 
pollination —by the following means;— 

(1) Grow in the sarne row, varieties which cross- 

pollinate readily; (2) in the glass house, or in garden cultiva- 

tion, artificial pollination is often of great assistance; 
(3) flowers should be prevented from falling by repeatedly 
dusting them with flowers of sulphur. 

The adoption of these methods should cause a 
maximum number of large grapes with pips to be produced 
per bunch, and the development of flowers which would 
normally fall, into moderately large pipless fruits, 

__ It is always advantageous to have a small percentage of 
pipless grapes on the bunch, in spite of the fact that they 
do not contain much sugar. 

COST OF SPRAYING CACAO IN TRINIDAD. 
At a recent meeting of the Trinidad Board of Agricul- 

ture, the Mycologist (Mr. J. B. Rorer, A.B., M.A.) presented 
a report on the actual cost of spraying cacao derived from 
trials made by himself and by different planters. 

It is pointed out first that the cost of spraying may be 
divided into three classes: (1) capital account, which includes 
all apparatus and machinery; (2) cost of labour used in 
mixing and applying the spray; (3) cost of the necessary 
materials. 

The following figures are next given in regard to the 
actual cost of carrying out the operations. It is stated that 
a barrel outfit costing about $50 will spray under favour- 
able conditions about 500 trees per day. A set of com- 
pressed air knapsack sprayers costing about $100 will do the 
same work, so if it is necessary to spray at the rate of 1,000 
trees per day, from $100 to $200 must be invested in 
apparatus. 

In regard to labour, one man should be able to spray at 
least seventy-five trees per day. Practically speaking, a safe 
figure appears to be fifteen men for the spraying of 1,000 
trees per day. 

The cost of the spraying mixture depends upon circum- 
stances. Bordeaux mixture generally costs about $8 per 

1,000 gallons. Bordeaux mixture with 8 tb. of arsenate of 
lead to the 100 gallons costs $16 per 1,000 gallons. Nicotine- 
sulphate solution costs about 510; kerosene emulsion is still 
more expensive. On an average, the spray-mixture will be 
applied at the rate of about {-gallon per tree so that 1,000 
gallons of mixture will cover about 1,300 trees. 

Taking the figures given above as a basis for calculation, 
it is inferred in the report, that thorough spraying will cost 
about $15 per 1,000 trees per application. This is believed 
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to be the maximum cost. It is pointed out that if fruit 
alone is sprayed the cost will be reduced by one-half or 
two-thirds. 

In conclusion Mr. Rorer states that in Trinidad an 
increased number of planters are each year becoming satisfied 
that a direct profit is to be obtained by careful spraying. 
The general experience seems to he that if the profitable 
nature of the operation can only be demonstrated conclu- 
sively, proprietors are only too glad to take it up. 

THE KILN-DRYING OF GRAIN. 

Owing to the great interest shown in the West 
Indies concerning the drying of grain, especially 
Indian corn, a letter was addressed recently by the 
Imperial Commissioner of Agriculture to the Chief 
of the Bureau of Plant Industry, United States 

Department of Agriculture, asking for information as 
to the process of curing or conditioning grain known 
as kilnd-rying. Asa result, communications embodying 
important facts on the subject have lately been received 
from three firms who manufacture drying machinery 
emploved in this connexion, and this information has 
been included in the following article. 

The process of kiln-drying has for its principal objeot 
the removal of a certain amount of the moistnre contained in 
grain in order that it may not suffer from fermentation, 
sprouting, and the development of saprophytic fungi—the 
latter producing mildew and mustiness while the grain 
is in storage or in transit between the time of reaping and 
its receipt by the consumer. 

In northern temperate climates during former years, 
maize and other grains have in small quantities been 
cured in the field and in barns without the use of artifi- 
cial means of drying, with only occasional losses resulting 
from the excess of moisture ; but when produced in enormous 
quantities, as in the case of the grain farms of the United 
States and the British North-West, and when received and 
stored in the great grain elevators, it becomes necessary to 
resort to some means of protecting the seed from the natural 
consequences of the presence of large amounts of moisture. 

The principle involved in the kilns or driers is based on 
the well-known facts that air may, by cooling, be divested of 
a very large proportion of its moisture, and that if this dry, 
cold air is heated to a high temperature, it will re-absorb 
‘a large amount of moissure very rapidly on coming into 
contact with damp or wet objects, which are capable of 
giving up their moisture. 

The driers are generally installed in a building specially 
designed and used for the purpose. The essential parts are: 
(1) the machinery necessary for drying the air by cooling it, 
for heating it again and for forcing it through the grain; 
(2) the drying chamber in which the grain comes into contact 
with the hot, dry air; (3) the cooling chamber where the 
grain, heated by contact with the hot air, is cooled to 
a normal temperature by currents of cold, dry air; and 
(4) the machinery necessary for moving the grain from 
place to place. 

The usual arrangement is to have, at the top of the 

building, a‘ garner’ which receives the material to be treated ; 
beneath this is the drier, and beneath this, in tarn, is the 
cooler. The grain is transferred to the garner, and from this 
point it passes by means of the necessary spouts, by gravity, 
to the heater, then to the cooler and then to the carriers by 
which it is transported from the kiln. 
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The details of the application of the hot and cold air 
to the grain in the drier and the cooling chamber vary in 
different makes of machinery. In some of these machines 
the grain passes in a continuous flow through the hot air 
into the cool, the speed of this process being regulated so 
that the desired result is obtained. In others, the drying 
chamber is charged with grain, which at the expiration of 
the necessary period of time, is passed on to the cooler. 
The drier is then again charged. These kilns range, in 
capacity, from a few bushels to several thousand per hour. 

In addition to removing the moisture which is naturally 
contained in grain insufficiently cured, kiln-drying may be 
resorted to for the purpose of conditioning grain which has 
become wet by accident, an! for destroying insects and 
fungi, thus often improving its quality and effecting a saving 
to growers or dealers. 

Seed which has been kiln-dried may be used for plant- 
ing, since experiments conducted by the officers of the 
Bureau of Plant Industry (see Bulletin No. 100, Part III, of 
that Bureau) show that the process of kiln-drying does not 
impair the power of germination of the grain (wheat in the 
trials reported) but rather increases it. 

Under ordinary circumstances, air-dried grain contains 
an average of 14-15 per cent. of moisture: any excess over 
this percentage is removed by the process of drying—in fact, 
the moisture content is usually reduced to something below 
this, say, to 11 or 12 per cent., while it may be reduced to an 
amount as low as 8 or even 7 per cent. The greater propor- 
tion of the moisture is, of course, removed in the drier while 
the grain is in contact with the current of hot air, but 
a certain appreciable amount is got rid of in the cooler by 
the cold air, which, having been divested of most of its 
moisture, absorbs what it can as it is warmed by contact 
with the hot grain. 

In order to effect the proper drying, the grain has to 
be subjected to a temperature of from 100° to 200° F. A 
temperature of 140° to 160° F. maintained for a short 
time is fatal to most, if not all, of the insects and fungt 
which are likely to infest grains, while, as is already stated, 
the power of germination of the grain is not injured by 
this amount of heating. 

In their application to the needs af the West Indies 
these drying machines would probably be used for drying 
Indian corn so that it might be successfully stored, and for 
preventing insect attack on the stored grain, since any 
attack or infestation by grain insects eould be remedied by 
passing the grain through the driers 

The names of the firms that have provided information 
in this connexion are, The Hess Warming and Ventilating 
Co., 708 Tacoma Building, 131 La Salle Street, Chicago 
The Morris Grain Drier Co., 51 Chamber of Commerce, 
Milwaukee, Wisconsin; and the Macdonald Engineering Co., 
549-553 Monadnock Building, Chicago. 

An abstract appears in the Journal of the Chemical Soc- 
iety for May 1913, describing the changes which occur in the- 
coagulation of the latex of //evea brasiliens’s when this is left 
exposed to the air. It appears that the coagulation is brought 
about by an enzyme (probably a protease). Anaerobic 
decomposition occurs in those portions which are out of 
contact with air, and the presence of an oxydase is indicated, 
to which the name ‘hevease’ is applied. A fourth factor 
consists of changes which occur in the presence of oxygen 
(aerobic). These give rise to an alkaline mucus which 
causes the latex to become milky. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date June 16, with reference 

to the sales of West Indian Sea Island cotton :-— 

Since our last report the business in West Indian Sea 
Island has been confined to about 70 bales of Montserrat at 
16d., and 90 bales Jamaica at 14d, The consumption of Sea 
Island cotton of all descriptions continues very limited, in 
spite of the small crops in both America and the West Indies. 

Spinners are quite indifferent buyers, and their require- 
ments being small, they will only offer very low prices when 
any specific lots are pressed for sale 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending June 14, is as follows:— 

The market has been very quiet throughout the week 
with apparently no demand. Factors are nominally asking 
previous prices but are disposed to meet the views of buyers, 
not wishing to carry the stock on hand into the next season. 
Since the close of the Exchange report, two small crop lots, 
10 bales Calais and 8 bales W:H.M., were sold on private 
terms for export:— 
Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 2 6ctomica— leedatovlotd. 15 a0 les mes 
‘Fine 25c. = 144d. st Abo epere 
‘Extra Fine off) 55 ene nb eel rd Bi 
vin preparation [~~~ 
Fully Fine off | 18c. to 20c 

ran preparationf =" 
Fine offin | 18¢ i 

“preparation J ; 

ll 104d. to 114d. ,, 

10}d. ” ” ” ” 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to June 14, 1913, were 2,106 
“bales, 5,714 bales, and 4,675 baies, respectively. 

THE WORLD'S COTTON INDUSTRY 

IN 1912. 

An article which appears in the Journal of the Royal 
Society of Arts for May 9, 1913, provides interesting statistics 
in regard to the number of spindles that were active, and the 
amount of cotton consumed, during 1912. 

The world’s consumption of cotton during the year referr- 
ed to has been placed at 20,587,000 bales, as compared with 
19,013,000 balesin 1911. But as is pointed out, these figures 
do not represent the total consumption of cotton, for in many 
countries, for instance, India, a large amount of this com- 
modity is consumed Iccally and does not pass therefore 
through the ordinary commercial channels. It is of interest 
to compare these figures with the world’s production of 
cotton from the crop of 191], which is stated to have 

- amounted to 22,297,000 bales of 500 tb. each. This includes 
the total production for British India. 

The article goes on to say that the number of active 
spindles in the world has been estimated at 140,996,000. 

In Great Britain there were 55,000,000 active spindles in 
1912, compare’ with 45,000,000 in 1900; while the quantity 
of cotton consumed increased from 3,300,000 bales in 1900 
to 4,200,000 in 1912 The interesting fact is noted that 
the spindles operated in the United Kingdom during the 
past year constituted 59 per cent of all the active mill 
spindles in the world, but the quantity of cotton consumed 
by them formed only 21 per cent. of the total. 

In considering this figure it must be borne in mind 
that it is not truly representative of the place which Great 
Britain holds as a cotton-manufacturing country, since the 
greater part of manufactures are of much finer quality than 
those produced elsewhere. Only about 20 per cent of the 
total quantity of e tton goods manufactured is consumed in 
the country, the remainder being exported, chiefly to India, 
China, Turkey, Egypt. Australia, Dutch East Indies, Argen- 
tina, and the United States. 

As regards the development of the cotton manufacturing 
industry in different countries, the most interesting case 
appears to be that of Italy, where the number of active 
spindles increased from 1,940,000 in 1900 to 4,580,000 in 
1912. It is interesting to note that great progress 
has been made in connexion with cotton manufacturing 
in British India, which occupied the fourth position in impor- 
tance during the year 1912. The manufacture of cotton 
is also developing in many of the South American countries, 

RAPIDITY OF GERMINATION IN 

TOBACCO SEED. 

The following summary of results of an investiga- 
tion into the influence of sulphuric acid, and of factors 
hike age and hybridization on the germination of 
tobacco seed, appear in Vol. V, No. 5 of the University 
of California Publications in Botany:— 

(1) The action of 80 per cent. sulphuric acid upon 
tobacco seed for lengths of time not over ten to twelve 
minutes increases markedly the total amount of germination, 
and in certain cases increases rapidity of germination. 

(2) The action of concentrated sulphuric acid (sp. gr. 
1:84) for periods of time as short as one minute killed 
the seed used. 

(3) A markedly injurious etfect of prolonged washing 
with running water after sulphuric acid treatment was noted. 

(4) Six, seven, and eight-year-old tobacco seed was 
found to give a relatively high percentage of total germina- 
tion in most cases. 

(5) Rapidity of germination in general was found to 
be independent of the age of the seed, and to be characteristie 
of the seed of certain species or varieties throughout, and 
not characteristic of others. 

(6) ‘A certain period of ‘after ripening’ seemed to be 
essential for average germination percentages as shown in 
the case of 1912 WV. acuminata varieties. Seed taken from 
dehiscing capsules on the plants in the field gave very low 
percentages of germination in the case of WV. acuminata- 
varieties alone. 

(7) 1 hybrid seed, three years old, gave higher per- 
centages of germination than the seed of the parents of the 
corresponding cross and of the same age. 

(8) The relation between the germination of parent 
and hybrid seed indicated that interesting and possibly 
important supplementary results could be obtained by the 
germination under controlled conditions of the seed used in 
hybridization experiments. 
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THE CANE SUGAR FACTORY: By F. J. Scard, 

F.1L.C. The West India Committee, London 1915. 

To those holding junior positions in connexion with 
sugar-cane factories, this handy volume will prove extremely 
useful The subject-matter is arranged concisely in the form 
of question and answer in a similar manner to that adopted in 
the Catechism of Agricultural Chexistry, by Professor 
Johnston, and in the A & C of Cotton Cultivation of the 
Pamphlet Series of the Imperial Department of Agriculture 
for the West Indies. As with all works of this type, the use 
of the book must be accompanied by a practical acquaint- 
ance with the various points dealt with; it is not a book 
to be studied systematically, but to be referred to in times 
of difficulty, and at times when the young overseer or 
engineer or chemist is not fully conversant with the objects 
and principles of any particular operation of which he is in 
charge. 

In the first section of the catechism, which concerns 
the subject of milling, the questions and answers connected 
with maceration should prove particularly helpful. The 
second section, on clarification, explains the operations of 
liming and the uses of svlphurous, phosphoric and carbonic 
acids. The succeeding subject is filtration, followed by 
some thirty questions and answers on concentration, which 
explain the causes of common difficulties encountered in the 
management of the multiple effect. In view of the impor- 
tance of the subject, a Jarge amount of attention is given 
next to crystallization, and after dealing with the subject 
of centrifugalling, the author proceeds to question on 
matters of steam supply, mainly in regard to boilers, heat 
units, draught and the burning cf megass generally. The 
guestions are live and to the point, as for example:— 

‘(). A large extra fuel consumption is being incurred in 
a factory with apparently no reason for it in the machinery 
department. What should be done! 

‘A. (a) See what is the amount of fibre in the cane 
If percentage much below 12 per cent. an explanation is 
given.(b) Have the flue gases examined by the chemist, if not 
done in the regular routine. If these show bad combustion, 
cause either faulty furnace or wrong supply of air. (c) Examine 
megass analyses. Jf these show more than 4© per cent. 
water, a cause may be here. (d) If these are satisfactory, 
have the percentage of ash determined in the megass. The 
presence of an undue amount may account for bad results. 
(e) If necessary, determine by experiment the water evapo- 
rated per lb. megass. If this is below 1°8 tb. per tb. megass, 
condition of furnace unsatisfactory.’ 

The main portion of the work just reviewed concludes 
with a few general references to scientific control, and some 
ten pages of questions on distilling rum. Most of the latter 
are, of course, purely of a chemical nature. 

Some useful tables are appended to the main body of 
the work, together with alengthy glossary of technical terms, 
which will be found invaluable for purposes of reference, 
combining, as it does, technicalities of both chemistry and 
engineering. 

In closing this book of questions it may not, perhaps, 

be out of place to ask an additional one —How much applied 
chemistry and engineering ought managers and overseers to 

be acquainted with’ The answer to it is,—at least the infor- 
mation in this book. 

A FORTHCOMING PUBLICATION ON 

THE BANANA. 

The origin of this book, which is being published by the 
author (William Fawcett, BSe, FLS, late Director of 
Public Gardens and Plantations, Jamaica) was a paper on the 
cultivation of the banana read at a West Indian Agricultural 
Conference at Barbados under the presidency of Sir Daniel 
Morris. The paper was first printed in the West India 
Bulletin, and afterwards in the Bulletin of the Botanical 

Department, Jamaica. 
At the request of the Secretary of the West India 

Committee, due to a further demand, the paper was brought 
up to date and republished last year in the West Indic 
Commuttee Circular with very considerable additions and 
several illustrations. A wish has been expressed in certain 
quarters by those interested in the cultivation of bananas 
that these articles should be ut into book form so as to 
be convenient for reference The opportunity was taken to 
increase very largely the information already given, re-write 
much of it, and add several chapters on fertilizers, the 
banana as a nurse plant and catch crop, diseases and pests, 
the fibre of species of banana such as Manila hemp, the 
making of alcohol from bananas for industrial purposes, 
and other matters A review is also included of all the 
species of banana, whether wild or cultivated, and notes are 
added of botanical and horticultural interest 

The consumption of bananas is increasing rapidly year 
by year, and consequently more land is continually being 
put under cultivation in every part of the world. Much . 
use, besides, is being made of the banana plant as a nurse 
plant and a catch crop. When the culture is on a commer- 
cial scale, it is necessary for planters to enter upon it in 
a scientific as well as in a practical manner, just as they do in 
dealing with rubber, sugar, or cacao. This book is intended 
to assist such planters in many ways, and also to bea guide 
to those who are taking up the culture for the first time. 
It is hoped that it may also prove interesting to the general 
reader, as it deals with the life-history of the plant, its 
cultivation in various parts of the Tropics, the immense 
value of the banana as a food both as fresh fruit and also 
dried as banana figs or made into flour Another matter of 
general interest dealt with is the history of the development 
of the fruit trade both in the United States, where it has 
assumed enormous proportions, and in Europe where it is 
still in its initial stage. 

Some correspondence has passed between the Colonial 
Office and the British Cotton Growing Association with 
reference to cables received by the former from the Chair- 
man of the Dominion Royal Commission, relative to cotton- 
growing in Australia. ‘The Commission are of opinion that 
the question of cottun-growing in Australia is worthy of 
closer inquiry, and the Commonwealth of Australia offer to 
contribute £500 towards the expense of an expert to be sent 
out by the Association for the purpose of reporting on the 
possibilities of growing high-grade cotton in Australia. 
The consideration of this question has been deferred, 
pending receipt of particulars which, it is understood, are 
coming forward by mail. 
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Oontents of Present Issue. 

The editorial in this number deals with the 
subject of Indian corn as a crop in the West Indies. 
Tt is advocated that the area under this crop could be 
advantageously extended. One of the chief difficulties 
in doing so would be overcome by the introduction of 
a system of kiln-drying. 

On page 213 the process of kiln-drying of grain is 
described in considerable detail, 

Under the caption Book Shelf, a new work on the 

cane sugar factory is reviewed, and a notice appears also, 
concerning a forthcoming publication on the banana. 

Other phases of the University question are 
commented on, in the opposite column. The influence 
of British Universities in the West Indies is dealt with 
on the next page. 

Insect Notes, on page 218, comprise an article on 
the biting stable fly, which transmits infantile paralysis. 

On page 219 appear two articles entitled, 
respectively, A New Disease of Horses in Panama, and 
Interpretation of Milk Records. 

Fungus Notes, which will be found on page 222, 
describe a recent investigation into the causes of the 
spotting of plantation Para rubber. 

Publications of the Imperial Department of 

Agriculture. 

During the past month the Reports on the 
Botanic Stations at St. Kitts-Nevis, Montserrat and 
Tortola (Virgin Islands) for 1911-12 have been issued. 
These publications, which contain an account of general 
agricultural progress, of the results of investigations 
with different crops and other matters of agricultural 
interest, may now be obtained from the Agents of this 
Department. 

A new and revised edition (1913) of the booklet, 
‘The Wesn Indies in Canada’ will be issued shortly in 
ume for the Canadian National Exhibition to be held 
at Toronto in August next. ‘The great increase in the 
number of advertisements sent in this year for 
publication would appear to indicate in a very concrete 
manner, the increasing usefulness of the booklet in 
helping to bring together Canadian and West Indian 
interests. 

Two new pamphlets (Nos. 72 and 73) on Lime 
Cultivation in the West Indies, and on Root Borers 
and other Grubs in West Indian Soils, respectively, are 
also passing through the press, together with the 
West Indian Bulletin, Vol. XIII, No. 3. 

+ 

The University Question: Other Phases. 

Although the discussion as to the ideal site for the 
proposed Agricultural University, or University College, 
has mainly restricted its considerations to the islands 
of Trinidad and Ceylon, several claims have been 
advanced in regard to the suitability of continental 
areas. The Demerara Daily Chronicle (June 6, 1913), 
whilst admitting the advantages offered by Trinidad, 
thinks, nevertheless, that British Guiana has quite” 
as good, if not better claims. East Africa, too— 
according to a letter in Natwre (April 24. 1913)—ean 
offer such a rare collection of favourable tactors as to 
justify the immediate establishment of the institution 
there. 

As already intimated in this journal, the chief 
essential conditions for the establishment are: local 
diversity of agriculture within a small radius; accessi- 

bility te and rapid communication with the United 
Kingdom; healthy climate; a progressive local popu- 
lation. The matter of raising the requisite funds would 
seem to depend entirely upon what communities are 
going to reap the most benefit, which in its turn, rests 
on the nature and sphere of influence of the institution 
in question. 

From the views that have been expressed it 
would appear to be becoming evident that more 
than one agricultural college (but each of University 
standing) is required, situated in those tropical coun- 
tries which can best offer the essential conditions noted 
above. Maximum Imperial benefit might not accrue 
from one self-contained institution. In short, there is 
strong opinion current—thongh so far not definitely 
expressed—for an extension of Cambridge or London 
or of any well-established University to those parts of 
the Tropics where each outgrowth might thrive natur- 
ally and become fruitful. 

) 
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British Universities and the West Indies. 

In connexion with the subject just discussed, it 
may be of interest to consider briefly such lines of 
_action as have already been taken by British Universi- 
ties to further educational conditions in the West 
Indies. 

Previous to 1902, the Local Examinations Syndi- 
-eate of the University of Cambridge continued to 
publish a syllabus for Agricultural Science and for 
Botany adapted to meet the circumstances obtaining 
only in temperate countries. During the above year, 
however, chiefly on the strength of modifications 
suggested by the Imperial Department of Agriculture, 
a change was made, as is intimated in the following 
extract from a letter received from the Secretary: 
<The modifications in our schedule for Agricultural 
Science (Seniors) suggested for centres in the West 
Indies, have now been adopted by the Syndicate: and 
I have to thank the Imperial Department of Agricul- 
ture for the assistance which they have given us in 
this matter. (See Agricultural News, Vol. I, pp. 27, 
91 and 187.) 

Further evidence of the appreciation, on the part 
of British Universities, of the growing requirements of 
the Tropics is atforded by the decision some years ago 
of the University of London to extend its examinations 
to the Colonies. Another case was the affiliation of 
Codrington College, Barbados, to the University of 
Durham, and stil! another, the institution of special 

examinations conducted at Queen’s College, Demerara, 
Harrison College, Barbados, and other schools by the 
University of Cambridge. 

Facts like these show that a move has already 
been made by British Universities for some years: 1b 1s 
an acceleration of this movement, towards higher 
agricultural education, that is the crying need. 

Notes on West Indian Oils. 

A great deal of useful information is contained in 
the Semi-Annual Report for April 1915 on Essential 
Oils published by Messrs, Schimmel & Co., of Miltitz 
near Leipzig. 

The first point of interest is the reference to the 
recent isolation of banana oil, constituting the odori- 
ferous principle of that fruit. It 1s stated that during 
the course of this investigation amylacetate was 
proved to occur in ripe bananas. 

The next oil referred to is bay oil, and a long 
abstract is given concerning the bay oil and bay rum 
industry in tne West Indies. It is said that the 
qualities of the West India oil are still inferior to those 
of oil distilled from leaves by perfume manufacturers 
in Germany and elsewhere. A short note appears next 
in regard to the essential oil of cacao, which was 
formerly considered to be identical, or associated with 
eacao-red. This assumption, however, appears to be 

- quite erroneous, for cacao-red is an entirely odourless 
‘body. 

Numerous West Indian lemon grass oils have 
recently been examined, and these, also are reported on 
in the publication under consideration. An interest- 
ing point noted is that West Indian oils which had 
originally contained from 78 to 80 per cent. of citral, 
showed after some years’ keeping, a drop of from 
4 to 5 per cent. 

Some months ago an enquiry was made at the 
Head Office of the Imperial Department of Agriculture 
concerning the supplies of West Indian sandalwood for 
distilling purposes. In this connexion it is of interest 
to note that the trade in West Indian sandalwood oil 
has profited from the advance in Wast Indian oil, to the 
extent that sales have been brisker because the West 
Indian oil plays a considerable part in the cheapening 
of the East Indian article. Messrs. Schimmel & Co, 
state that they have lately again made contracts for 
large parcels of the West Indian article. 

The last note of interest in this useful report is 
one on vanillin. It is stated that the raw material has 
recently become dearer and that few manufacturers 
derive any particular satisfaction from trading in this 
article. An interesting discovery bearing on the 
subject of vanillin, is the detection of the presence of 
this oil in the flowers of Cymnudenia albida, Rich. 
(N. O. Orchidaceae). The flowers have a pronounced 
odour of vanilla, which was extracted from an ointment- 
like substance of most exquisite aroma left behind 
after the flowers had been treated with alcohol and 
ether, and the solution dried after precipitating it with 
sugar of lead. 

>- 

Varieties of Soy Beans in Bengal. 

The general conclusions reached by Messrs. 
Woodhouse and Taylor, in India on the commercial 
possibilities of Bengal varieties of soy beans appear at 
the end of Vol. V, No. 3, of the Memoirs of the Depart- 
ment of Agriculture in India. It is stated that the 
objection raised against the cultivation of this crop in 
the plains of Bengal are by no means unsurmountable. 
The price of soy bean meal is increasing and the use of 
soy beans for food could be extended if the educated 
classes appreciated its value as an addition to a rice 
diet. 

As a field crop, in the plains, it can suitably replace 
Urd (Phaseolus mungo) as a mixed crop with maize, 
in which oase the maize must be harvested in 
September and the soy beans in Dec mber. It could 
also take the place of the Kulphi (Dolichos bijlora). 

It appears that soy beans find more suitable 
conditions for growth, in India, in the hills, than in 
the plains, and it is expected that success in 
acclimatizing soy beans will not extend, at present, far 
beyond the foot of the Himalayas, In the Wess 
Indies the soy bean has not proved a success, and 
would not appear to be able to thrive vigorously under 
strictly tropical conditions. 

The question of variety, however, is an important 
one, and the fact that the Bengal strains take some 
200 days to mature, as compared with 150 days in the 
case of American varieties, would appear to make thei 
trial in the West Indies at least interesting 
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INSECT NOTES, 

THE BITING STABLE FLY. 

For several years past an active campaign has been 
carried on against the common house fly (J/usca domestica). 

This has been the outcome of repeated statements in 
publications of all kinds, with regard to the known habits 
of the insect, and its association with the distribution of 
typhoid fever. 

More recently the biting stable fly (Stomoxys calcitrans) 
has been the object of much attention. ‘The cause for this 
has been the circumstance that investigations have shown 
that this insect is capable of transmitting infantile paralysis, 
and may possibly be concerned with the transmission of other 
diseases of man and animals. 

Interesting articles have recently appeared in the 
Journal of Bconomie Entomology on the biting stable fly 
and the transmission of infantile paralysis, to which the 
following references are given: — 

The Relation of the Stable Fly (Stomowxys calcitrans) 
to the Transmission of Infantile Paralysis, by C. T. Brues, 
Journ. Econ, Entom, Vol. VI, Part 1, p. 101. 

The Stable Fly (Stomoxys caleitrans, 1.) —an Important 
Live Stock Pest; by F. C. Bishop, Zéid., p. 112. 

These sources have been freely consulted in the pre- 
paration of the following article 

The biting stable tly is similar in appearance to the 
house fly to which, in fact, it is closely related, both species 
belonging to the family Muscidae, to which also belong the 
African tsetse flies that convey sleeping sickness in man 
from infected to healthy individuals. 

The biting stable fly is an insect of European origin 
which is now widely distributed throughout the world. It is 
about the same size as the house fly and very similar in 
general appearance to that insect. It is distinguished from 
the house fly very easily, by the painful bite which it 
inflicts on man, and on many domestic animals—horsesg, cattle, 
sheep and swine 

The breeding places of the stable fly are to be found in 
wet and rotten straw such as that of oats, barley, rye, rice, 
and wheat, and also in piles of old hay and weeds. Manure 
of horses and cattle when mixed with a large amount of 
straw and litter also furnish breeding places for this insect. 

During 1912, a very severe attack of this pest occurred 
in certain grain-growing districts in the Southern United 
States. At the time referred to, the flies were so abundant 
as to be the cause of serious loss from the injuries inflicted 
on domestic animals and, in addition, their attacks on the 
animals, when not fatal, prevented the ordinary farm work 
from being carried out in the usual manner. Through the per- 
sistent attacks of the flies, through the painful bites inflicted, 
and through loss of blood which naturally accompanied the 
feeding of enormous numbers of the flies—often as many 
as a thousand of these insects were feeding on one animal 
at the same time—the animals suffered greatly from tor- 
ment and worry. Many animals died; milch cattle fell off 
in milk flow; fat animals became thin and poor, It was 
found, too, that many cattle after experiencing severe attacks 
of the stable fly, developed Texas fever. This was not 
due to any infection by this insect, but rather to the 
fact that the cattle, when in good condition, did not show 
any effect of the presence of the pyroplasma, already in 
the blood, which causes Texas fever; but when weakened 
by irritation and loss of blood, the animals succumbed 

to the organisms which rapidly developed under the favour- 
able conditions produced for them by the flies. 

‘The recent attention which has been given to the réle- 
played by insects in the transmission of disease, has led many 
investigators to consider the possibility of Stomoxys acting as- 
vector of a number of diseases of live stock and man. The. 
work of several investigators indicates that the stable fly 
takes a more or less important part in the transmission of 
surrah of domestic animals, a trypanosomiasis in cattle in 
Portugese East Africa, souma (Z%ypanosoma cazalbout) of 
the ox, horse and sheep, 7 pecaudia of hogs, cats, etc., and 
anthrax im domestic animalsand man. Other workers believe 
that the fly may, in some cases, be connected with the trans- 
mission of septicemia in man, glanders in horses and other 
animals and certain other maladies. In this country [U.S. A.] 
the recent work of Brues and Sheppard on the apparent 
etiological relation between Stomoxys and poliomyelitis 
[infantile paralysis] and the work of Jennings and King 
pointing toward the connexion of the stable fly with 
pellagra transmission, has had the effect of greatly stimalating 
the interest of entomologists as well as medical men in the 
study of this insect, and its possible relation to the trans- 
mission of various diseases, the etiology of which has not 
been fully elucidated. As is now generally known, the con- 
clusions of Brues and Sheppard have been greatly strengthened 
by the work of Rosenau, which demonstrated that the stable 
fly can transmit poliomyelitis in monkeys. The results of 
Rosenau have been corroborated by experiments along the 
same line conducted by Anderson and Frost of the United 
States Public Health Service.’ 

There appear to be no records of serious outbreaks of 
the biting stable fly in the West Indies, and, in fact, this 
insect is definitely recorded only in Jamaica and St. Vincent, 
in these islands 

The circumstances that the insect is known to oceur in 
such numbers as to be a serious pest of live stock, and that it 
is able to transmit infantile paralysis (poliomyelitis) in man, 
would indicate that its presence ought to be recorded wher- 
ever it occurs: in addition to this, it is of importance in 
connexion with the disease known as pellagra, which occurs 
in the West Indies, and which, at the present time, is but 
little understood. The sand flies of the genus Simulium have. 
also been suspected of being carriers of this disease, and they, 
too, are either generally absent from these islands, or are at 
least not recorded. 

West Indian readers of the Agricultvral News are 
invited to collect and forward specimens of any biting flies. 
which they may observe, together with any notes. Specimens 
may be forwarded through the Agricultural Officers in each 
island. 

At a meeting of the Barbados Agricultural Society on. 
June 27, 1913, a discussion arose as to the best way of 
reducing the numbers of the brown hard back (Phyfalus 
smith), which appears to be causing considerable damage to 
sugarcane in Barbados. It was stated that the brown hard 
back, during the earlier period of the year, is usually found 
under old cane stumps. One member thought that a good 
way of getting rid of this serious pest would be to offer 
a prize of $5 to the boy who produced the largest collection 
of them at the Agricultural and Industrial Exhibition held 
in December every year. Mr. J.R Bovell, 1.S.0, F.L.S. 
Superintendent of Agriculture, addressed the Society on the 
subject of parasites. The one referred to of the greatest 
importance was the small black wasp, Tiphia parallela. (See- 
Agricultural News, Vol. XII, p. 186.) 
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VETERINARY NOTES. 

A NEW DISEASE OF HORSES IN PANAMA. 

A recent publication issued by the Panama Canal Zone 
Medical Association (Vol. III, Part 2, 1911) describes 

-a disease called Mutrina, induced by a parasite identified 
as Trypanosoma hippicum, nv. sp. 

The disease first showed itself in the form of an 
epidemic amongst American mules and work horses in 
Panama. The Cisease resembled other  trypanosomal 
diseases such as Nagana, Surrah, Mal de Caderas and Sene- 
gambian horse disease; but it presented a group of symptoms 
and pathological features which made it likely that it was 
distinct from these. It is entirely a disease of mules and 
horses, for cattle are not susceptible. The agent, 7’. hippicum, 
referred to above, possesses morphological and_ biological 
characters which differ from other species of trypanosomes. 
These specific differences may be seen by referring to the 
bulletin under consideration. 

The clinical features or symptoms of the disease are 
described in the publication as follows: ‘general weakness and 
droopiness, followed by progressive emaciation, the coat 
becoming rough and staring. At tirst there are febrile 
paroxysms, and later an irregular or continued fever, reaching 
104° or 106° I’, rarely 107° or 108° F. A severe anaemia 
develops, with pallor or a muddy colour, and ecchymosis of 
the nasal and ocular conjunctive. Toward the end of the 
disease in some animals a staggering gait was noticed. 
Extreme emaciation, edema of sheath, lower abdominal 
walls or legs, were features observed in some animals per- 
mitted to die of the disease’ 

The disease is probably transmitted mechanically by 
flies through the broken skins of cuts and various wounds. 
Saddle horses were not infected and there was no evidence 
that any animals were infected by means of stomoxys (stable 
flies) or tabanids (bot flies), or by ticks or bats. The epidemic, 
which threatened to destroy several hundred mules and 
horses, has been controlled by isolating animals that have 
been found to have been infected. The presence of the 
disease was detected by means of daily routine temperature 
records, and the microscopical examination of the blood of all 
those animals which were found to have a temperature above 
100° F. All infected animals were killed, whilst suspects 
were isolated in screened stables. 

INTERPRETATION OF MILK RECORDS. 

The practice of keeping milk records is almost non- 
existent in the West Indies, but in England, and in all 
countries where dairying constitutes an important industry, 
the use of this form of statistic is becoming more and mere 
recognized, 

The value of knowing what weight of milk a cow is 
yielding lies in several directions: it supplies irrefutable 
evidence to show the extent to which one animal is better 
than another; it provides a basis for selection in breeding; 
and it serves to indicate the influence of changes of food and 
environment on the animal’s normal physiological, somatic 

- capacity for giving milk. 
Hitherto breeders have generally relied upon such 

figures as total yield per calf, yield per calendar year, 
average per week, etc., but the enormous fluctuations exhib- 
ited in the same animal show these to be subject to a var- 
iety of outside influences. 

Quite recently the results of an important investigation 
- have been published in the Journal of the Royal dgricultural 

Society of England, Vol. 75, of which the object has been to 
find a method of obtaining from ordinary records, a single 
unqualified figure which will accurately describe the milking 
capacity of any cow. 

The descriptive figure devised in the investigation under 
consideration is called the ‘revised maximum’, and consists 
in the maximum day-yield three times reached or exceeded, 

This figure bears a close relationship to the total yield 
of anormal lactation, and shows rather less variation than 
that total. It is outside two of the most active external 
influences, namely length of lactation and time of service, 
and it is suggested that general environment has a minimum 
effect on it. Further, a cow can usually be judged within 
a few weeks of calving, since normal lactation totals can 

be estimated from the ‘revised maximum’ with considerable 
accuracy. 

It is not necessary to enter here into the mathematical 
methods employed in the investigation that brought out 
this important result. It may be noted, however, that the 
research was only rendered possible, in the first instance, 

through the existence of many years’ reliable records, —which 
in itself should provide sufficient stimulus for an extension 
of the practice, even to the West Indies. 

Friesland Cattle.—In the more settled portions 
of South Africa, those who rear live stock appear to be no 
longer content to derive profits entirely from breeding 
animals for the production of beef, but look to provide, 
further, a regular monthly income from milk, or milk 
products, in some form or another. 

A note on this question has recently appeared in 
the Rhodesia Agricultural Journal, where attention is 
directed to the difficulty of quickly breeding from native 
stock, milch cows of a sufficiently high standard for 
the purpose of developing the dairying side of cattle 
breeding. In 1909 it was decided in a certain quarter, 
to import Friesland cattle from Cape Colony. A good deal 
of anxiety existed in view of the susceptibility of these 
animals to several diseases that are common in Rhodesia, 
but the health of the animals was successfully maintained 
during the first year by spraying them, to keep down ticks. 
Eventually the animals became gradually innocuous to 
tick-borne diseases, and the experiment is to be regarded ax 
having proved successful. 

With reference to the aboye article on 4 new disease of 
horses in Panama, a reprint from the Journal of Experi- 
mental Medicine, Vol. XVII, No. 5, states that it has not 
been possible to cure the disease by means of arsenic as has 
been done in the case of surrah disease. The disease in 
question, trypanosomiasis, is believed to occupy a position 
between malaria and syphilis, with regard to the amount of 
actively acquired immunity derived from infection. Ex- 
periments were carried out with a view of showing 
that immunization of large animals can be effected by meang 
of a weakened strain of the pathogenic trypanosome which 
causes the disease (7'rypanosoma hippicum), that immunized 
animals completely recover from the infection, and that they 
cannot be reinfected by the same strain nor by a virulent 
strain of the same species. It is believed that a practicable 
mode of immunization of large animals to forms of trypano- 
somiasis can be developed. In one experiment a mule which 
had been vaccinated in this way was later reinoculated with 
a virulent strain of the organisms recently obtained from 
a fatal case of the disease in 2 Panaman pony; but there were 
no. symptoms, rising temperature, haemagglutination, nog 
trypanosomes. 
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GLEANINGS. 

Information concerning the forwarding of exhibits for 
the forthcoming exhibition to be held in Canada appears in 
the St. Kitts Daily Hxpress (June 20, 1913). 

The Antigua Swn (June 14,1913) asks why the lime 
industry cannot be taken up in some parts of that island. 
Reference should be made to the Report on the Botanic 
Station, 1911-12. 

During the month of May, in St. Lucia, it is stated by 
the Agricultural Superintendent that green limes were ship- 
ped to Dominica and America. The lime factory building 
has been started and the plant ordered. 

The Curator of the Experiment Station, Tortola, 
states that cotton stainers in that island have been preva- 
lent during May, but as the crop was practically over they 
had not done serious damage. 

In St. Vincent a scheme has been propounded by the 
Agricultural Superintendent, for a cotton-growing compe- 
tition, for small holders. Meetings have been held, with an 
average attendance of over sixty, and keen interest has been 
displayed. 

The Monthly Bulletin of Agricultural Intetligence and 
of Plant Diseases for April 1913, contains an interesting 
article summarizing recent papers by Messrs. J. R. Bovell, 
W. Robson, W. N. Sands and H. A. Tempany on subjects 
concerning the cotton industry in the West Indies 

The planting of cotton was practically completed on 
estates in Montserrat by the end of May; small growers, 
however, are now only preparing lands for planting. Cotton 
fields generally are showing regular stands, and few com- 
plaints have been received concerning bad seed. 

At the beginning of May, auction sales in London led 
to a rivival in bidding for certain Ceylon biscuits. A lot of 
5 cases secured the top price of 3s. 57d. per lb., whereas 
at the same sale f.a.q. crépe realized 3s. 23d., and sheet 
3s. 3jd. per bh. The Rubber World says this indicates 
a shortage in biscuits. 

Information is presented in the Grenada Government 
Gazette (June 2, 1913) to the effect that a rapid development 
of the lime industry has taken place in Carriacou, It is 
stated that the Carriacou lime juice has already attained 
premier rank in the northern markets. Encouragement is 
also being given in this island to the development of the 
coco nut industry. 

It appears that under normal conditions, yeast and 
bacteria do not influence the time of fermentation of tea. If 
during the various stages of the process a pure culture of 
yeast is added, the finished product is not appreciably 
improved. Bacteria when added in large amounts destroy 
both the tea leaves and the yeast. (From the Lxperiment 
Station Record, Vol. XXVIII, No. 6.) 

An Ordinance to make provision for the protection of 
certain wild birds has recently been passed by the Govern- 
ment of Antigua. ‘The birds to be protected (Schedule A) 
are: humming birds, yellow breast, West Indian canaries, 
banana bird, pea whittler, blacksmith, West India robin, 
chitty birds, gauldings, Barbados blackbird, loggerhead, 
co0-coo, tern, crane, kingfisher, sour sop bird, and blackwitch. 

An article appears in the Dominica Guardian (June 20, 
1913) on the subject of the green lime trade in that island. 
Reference is made to the recent fall in prices, and it is 
believed that matters are not improved in this respect by 
the tendency amongst small growers to pick limes early in 
an immature condition. It is stated that limes are 
occasionally sent from Dominica, of an extremely inferior 
grade, 

The Cuba Review says that grape fruit from Jamaica is 
regularly on sale in Austria, is popular, and retails at from 
20 to 25c. each. In England, people have bought the 
grape fruit at from 12 to 16c. each, thinking it is a large 
orange. ‘They try to eat it as if it were an orange, find it 
tart, and are disappointed. This appears to show the 
necessity of agricultural education to the consumer as well as 
to the producer. 

At the general assembly of the International Institute 
of Agriculture in session at Rome, the proposal was advanced 
that a Government Service of Phytopathology (plant 
diseases) should be established by all governments adhering 
to the above Institute. The growing necessity for inter- 
national co-operation in regard to plant diseases has been 
rendered evident from time to time under Fungus Notes in 
the Agricultural News, 

Under the heading ‘Agricultural Notes’ in the Demerara 
Daily Argosy (June 21, 1913), it is stated that temperatures 
have been too low during the past few days, and heavier 
showers, with good intervals of sunshine and heat are- 
required to encourage vigorous growth. The young culti- 
vation, however, is growing vigorously. Tillage is being 
pushed and weeders are being employed in keeping down 
grass, which has, of late, grown rapidly. The sugar market 
remains very dull, and that for rice is described as lifeless. 

A note in the St. Vincent Senrmy (June 13, 1913). 
refers to the recent gift to the chief planters in that island 
by the Association of Fine Spinners in Lancashire, of some 
very fine cotton fabrics made of St. Vincent cotton. The- 
articles in question are said to bear testimony to the excellent 
quality of the lint from which they were made, and. as was 
hinted in a recent editorial in the Ayricultural News, it 
would be a good thing if salesmen of cotton manufactures 
would in the ordinary way guarantee the genuineness of 
articles made from superfine lint like that of St. Vincent. 
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STUDENTS’ CORNER, 
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First PERIOD. 

Seasonal Notes. 

In planting budded stock in wet districts a circle 4 
feet in diameter should be forked and the soil mounded. 
The plant is placed near the centre, the lateral roots are 
spread out and the soil pressed down firmly. If this practice 
be followed, no water can lie around the collar of the plant 
during the wettest weather. (Compare these notes with the 
article on Rubber Planting on Hillsides, in this or the 
succeeding issue of the Ayricultwral News.) 

In a month or two the planting of cacao will be pro- 
ceeded with. In some places this crop is planted only under 
shade. Are tannias and bananas of any use in this respect? 

At the present time considerable attention is being 
given to curing and packing. What temperatures occur 
during the fermentation of cacao, and what changes accom- 
pany these increases! (See Agricultural News, Vol. XII, 

pole) 
- It has lately been shown that the aromatic principle of 
cacao is an essential oil and not, as was formerly supposed, 
a property of cacao-red. Is this fact of any commercial 
significance? 

A watch should be kept for ‘canker’ of cacao, and it 
should be borne in mind that at this season, wood ants are 
liable to cause some harm. How is white arsenic employed 
as a remedy fqr these attacks? 

The grafting of selected varieties of cacao may be pro- 
ceeded with during this quarter. 

A note was inserted in this column in the last issue 
of the Agricultural News on the subject of exhibitions. In 
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ExiiBiTION LABELS. 

continuation, the accompanying illustrations of labels for 
exhibits are given, These labels have been employed with 

much satisfaction in Antigua at the local shows. Further 
reference to this subject will be found below. 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

(1) What reasons are there for the statement that 
plants grow better in tins than in ordinary earthenware pots! 
How would you allow for drainage in the case of the 
tin can? 

(2) Explain how a shoot develops from a sugar-cane 
cutting. 

INTERMEDIATE QUESTIONS. 

(1) Give a short account of half a dozen canes that 
showed promise in the Leeward Islands Experiments, 
1911-12. 

(2) Mention six useful trees in the West Indies that 
are notably resistant to drought. Say how you would 
identify them, and add notes on their economic value. 

FINAL QUESTIONS. 

(1) Calculate from the Market Reports, on page 224 of 
this issue, the average current market value of 1 tb. of the 
following commodities: (a) sugar—centrifugals 96°, and mus- 
covados 89°, (b) cacao, (c) arrowroot, (d) coffee, (e) rice. How 
do these figures compare with the relative costs of production! 

(2) Write a short essay on the benefits that would 
accrue from the establishment of a tropical agricultural 
university. 

Work of Agricultural Pupils in Dominica.— 
The following gives an idea of the useful nature of the instruc- 
tion given to pupils at the Botanic Gardens, Dominica:— 

‘Practical knowledge of methods of plant propagation, 
nursery work, planting and care of staple crops such as limes, 
oranges, cacao, rubber, vanilla, fruit, and the commonly 
cultivated provision crops. The course includes instruction 
work in the various forms of tillage, drainage, weeding, 
sowing, transplanting, use and application of manures and 
mulches; the treatment of insect and fungoid pests, pruning, 
grafting, packing, transporting and planting out young plants; 
picking, preparing and packing crops for market.’ 

The notice in the Dominica Chronicle from which the 
above has been taken, announces that during July there will 
be three vacancies for pupils. As is well known, under the 
present system a small allowance is granted to pupils whose 
conduct and progress are satisfactory. 

Labels for Agricultural Shows.—In the 
opposite column of this page, some diagrammatic represen- 
tations are given of labels recently used at the Antigua 
Agricultural Show. ‘The chief feature of the label shown in 
Fig. 9, is that the exhibitor’s name is covered up by gumming 
the bottom lip or projection underneath the word ‘award’. 
After judging has taken place this can be conveniently torn 
open along a perforation line provided along the top edge of 
the lip. The cost of these safety labels is 14s. 3d. per 
1,000, in England. 

Fig. 10 is supposed to show the nature of a special 
prize slip block. The layers—first prize down to highly 
commended— overlie each other and are printed in different 
colours. 

Both Fig. 9 and Fig. 10 are reproduced to scale, being 
one third the actual size. 
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FUNGUS NOTES. 

THE SPOTTING OF PLANTATION PARA 

RUBBER. 

Ina recently issued Bulletin (No. 16) of the Department 

of Agriculture, Federated Malay States, C. K. Bancroft, the 

late Mycologist to that Department, describes the results of 

investigations conducted by him, with a view to ascertaining 

the exact cause, and the possibility of controlling the spotting 

of plantation Para rubber. Previous explanations of the causes 

are noted first in the introduction, where reference is made 

to the observations of Petch in Ceylon, and Brooks in the 

Straits Settlements, the latter investigator having isolated 

from spotted areas a species of bacteria—an organism which 

the present author was later able to confirm as being one of 

the several causes of the discoloration in question. 

APPEARANCE OF THE SPOTS. 

Proceeding to describe the appearance of the spots on 

Malaya rubber, it is noted that the colours observed were 

bright-red, pink, reddish-yellow, dark-blue, bluish-green and 

bright-yellow, while black and clear spots have been 

recorded, The colours are usually more clearly visible 

if the spotted rubber be held up to the light. The spots 

were found to vary in size from small specks of about 

1 or 2 mm. in diameter to large blotches as much as 

15 cm. in width. Collected evidence showed that the pro- 

duction of the spotting appeared to be of an epidemic 

nature, and in some cases the production was limited to one 

or two fields on a single estate. Certain forms of pre- 
pared rubber (e.g. thick crépe) were found to be more 
susceptible to spotting than others, while some forms have 
never shown spotting (e.g. smoked sheet). 

CAUSE OF SPOTTING, 

Owing to its opacity, the discoloured rubber could 
not be easily examined microscopically, Portions, how- 
ever, were removed aseptically and placed in sterile 
cane juice agar and in nutrient bouillon+10. Some- 
times a growth of a single organism resulted; in other cases 

common moulds of the Eurotium and Penicellium type 
appeared besides. It was found after several trials that to 
obtain a growth of hyphae from the caoutchouc, fresh 
material had to be used. 

The first fungus isolated, which produced a red discolo- 
ration, was identified provisionally as Monascus heterosporus, 
Schroter—an organism that has been found on the refuse of 
candle manufacture in Bavaria, In cane juice this fungus 
produced a red pigment usually within five days, but it was 
found that continued cultivation in cane juice resulted in 
a loss of pigment production. 

To make certain that this fungus could cause red discolo 
ration in rubber, some biscuits were inoculated with it. In 
some cases the development of a red colour was produced 
From these experimentally discoloured areas the same fungus 
was re-isolated. 

The next fungus obtained was Spondylocladium atrovi- 
rens, nv. sp., from yellowish-red spots on crépe rubber. No 
inoculation experiments were carried out as in the previous 
instance. Following this, a Mycogone-form was obtained 

from a pink flush that appeared in two sheets of rubber, 
The colour of the fungus in culture was deep red. Finally, 

of the fungi obtained in these experiments, was a Diplodia- 
form (Thyridaria tarda), which the author had previously 
shown to cause a dying back of the stem of the Para rubber 
tree. This fungus causes a dark-blue spotting on crépe 
rubber. 

Perhaps one of tke most important causes of red discol- 
oration in rubber is the presence of an organism which was 
regarded as being Baci/lus prodigiosus, a species of bacteria 
which, as is well known, produces a reddening in bread, 
meat and other articles of diet. Inoculation experiments 
with this organism were successful. 

Among other organisms suspected of causing discolora- 
tion were a species of Sterigmato cystis, a red yeast, other 
bacteria besides B. prodigiosws, e.g. Sarcinae, and species of 
Penicellium and Aspergillus, the latter two being regarded 
as the cause of clear patches on sheet rubber. 

SOURCES OF INFECTION. 

The Diplodia-form isolated is of very common 
occurrence on recently dead vegetable matter of all 
kinds, and it is not difficult to conceive that this 
fungus can easily gain entrance to the latex, either be- 
fore or after coagulation. An important result in con- 
nexion with the sources of infection is contained in the 
foliowing quotation: ‘Poles of uncured jungle wood have 
been sometimes employed in drying houses for hanging 
rubber, and these have been found to bear superficial growths 
of fungus mycelia. By paring off thin strips of the poles, 
and introducing them into nutrient media, growths of three - 
of the above fungi have been obtained, viz: Jonascus heteros- 
porus, Spondylocladium maculans and the Diplodia form. . . 

The above observations offer a possible explanation 
of a phenomenon whose nature was for some time quite 
obscure, viz: the distribution of the spotting on crépe rubber 
in transverse bands recurring at intervals. It was not poss- 
ible to suggest any explanation of this regular distribution of 
colour until the fungi had been isolated from the racks 
on which the crépe was hung. On two occasions Spondylo- 
cladium maculans and the Diplodia-form were obtained both 
from the wood of the racks, and from the crépe which was 
in contact with the wood. Lach portion of the erépe which 
was in contact with the wood was discoloured bluish or 
black, and reddish-yellow. The occurrence of the spotting 
at intervals is explained by the alteration in the position of 
the crépe as drying progresses, thus presumably exposing 
a fresh surface to infection by contact with the wood of 
the rack.’ 

In continuation, it was further established in these 
researches that infeetion could occur both in the field by the 
transmission of spores to the latex, or take place in the 
drying house. Since most of the kinds of spores described 
occur in the air in abundance, the prevalence of spots on 
rubber only from one or two fields on an estate would 
possibly indicate that infection in such cases was derived 
from the field rather than in the factory. 

In regard to JS. prodigiosus, outside infection is 
indicated, possibly through the water placed in the tapping 
cuts Spotting due to this bacillus usually takes the form 
of an epidemic, which may affect only one or two weeks’ 
output of rubber and then disappear for some time, 

TREATMENT, 

The methods of treatment suggested in the bulletin 
under consideration, will be described in the next issue 
of the Agrsev/tural News. 
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AGRICULTURAL ENGINEERING. 

Machine for Making Agricultural Lime.— 
Information is given in the American Sugar Industry for 
May 1913 concerning a machine for making ground lime- 
stone for agricultural purposes. The machine is constructed 
in various sizes, having capacities from 1 to 25 tons per 
hour, and requiring from 12 to 100 h.p to operate. A 
portable form mounted on a truck can also be obtained. In 
the operation of this machine, the stone (broken to a size 
of 3 to 4 inches) is shovelled in at the top of the pulverizer 
and comes out below, reduced to a product specially suited 
for agricultural purposes. The name of the firm of manufac- 
turers is the Jeffrey Manufacturing Company, of Columbus, 
Ohio, U.S.A. 

Machine for Extracting Rubber from 
Bark.—A new machine has been invented for the extraction 
of rubber from bark. ‘The entire apparatus consists of an 
iron cylinder driyen by motor. The necessary force is 
about 3 h.p. The cylinder, which is placed horizontally 
is pierced with numerous holes. Within is an arrangement 
of rollers and drums that act after the manner of a pestle 
and mortar. If a certain quantity of bark be introduced 
into the cylinder it gets finally crushed, and the débris 
is washed away by a stream of water, whilst the pure rubber 
remains in the drum. ‘he cylinder is capable of containing 
70 Ib. of bark. It is considered that the machine produces 
in the minimum of time, as fine and pure a rubber as can be 
obtained by ordinary trituration. The name of the machine 
is La Valour. (From the Monthly Bulletin of Agricultural 
Intelligence and Plant Diseases, March 1913.) 

The breaking weight in wood beams 1 foot long, 1 inch 
broad, 1 inch deep, loaded at the centre and supported at 
ends is: English oak, 44 ewt.; Canadian oak, 5 ewt.; pitch 
pine, 5 cwt. Wroughtiron has a value of 18 cwt. The 
ultimate resistence of beams used for flooring, under 
distributed load, can be calculated from the formula: 

gee where 1 = length in feet, b = breadth 

in inches, d = depth in inches, W = breaking weight in 
ewt., k = breaking value noted above. 

It is usual to allow a factor of safety of one-fifth the 
breaking weight. (Mitchell’s Buclding Construction, 1902.) 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 
MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 

At the first drug auction which fell on the May 1, the 
supplies were very much larger than they have been for 
some months past, but the demand was not at all what 
might have been expected, when it was known that there 
would be no other drug auction for a month, owing to the 
intervention of the Whitsuntide holidays. Abs] 

Both hand pressed and distilled West Indian lime oil 

continue very scarce. Towards the close.of the month cochin 
ginger dropped slightly, while mace and nutmegs showed 
a slight advance. The following prices ruled:— 
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GINGER. 

At the first spice auction on the 7th of the month the 
offerings consisted of only 122-bags of Calicut, the whole of 
which was bought in at 35s. for good brown rough. A week 
later it was reported that some small sales of Jamaica had 
been made in London at steady prices. On the 21st the 
offering at auction amounted to 908 packages of Cochin and 
Calicut, but only 30 were disposed of, small Calicut fetching 
36s, and brown rough Calicut 35s. Unsorted native cut. 
was bought in at 65s., washed rough Cochin, at 3)s. to 32s.; 
brown rough Calicut, at 32s.; and bold at 40s. Some 115 
bags of limed Japanese were also bought in at 23s. per cwt., 
while 100 bags of small brown African were withdrawn at 
26s. per cwt. At the last sale on the 28th, 36 cases of small 
cut Calicut were sold without reserve at 36s, to 36s, 6d. per 
cwt. 

NUTMEGS, MACE AND PIMENTO. 

At the first and second spice auctions on the 7th and 
14th respectively, there was no demand for nutmegs and no 
sales were made, but on the 21st, some 469 packages of West 
Indian were sold at the following rates. 64’s to 68’s, 7d. to 
8d, 71’s to 82’s 53d. to 64d ; 83’s to 93’s, 54d. to 53d.; 94’s 
to 104’s, 5d. to 5$d.; 117’s to 125’s, 54d. to 53d.; some 
Eastern were also disposed of, at 54d. for 78’s, and 63d. for 
90’s. At the same auction 69 packages of West Indian mace 
were sold at prices varying from 2s. 5d. tor good, and 
2s. 3d. to 2s. 4d. for ordinary to fair, and ls. 10d. to 2s. 1d. 
for broken. Pimento was represented during the month by 
68 bags, brought forward at the spice auction on the 21st 
and bought in at 2}d. 

SARSAPARILLA. 

At the drug auction on the Ist of the month, sarsaparilla 
was well represented by 36 bales of grey Jamaica and 13 of 
Lima Jamaica and 15 of native Jamaica, 26 bales of the first 
named were sold at from 2s. 3d. to 2s. 6d per tb. The 
whole of the Lima Jamaica was bought in at 2s. 8d. per hb. 
and 2 bales only of the native Jamaica were sold 
at 9d. per tb. for common dull mixed. In consequence 
of the holidays, as before stated, the next drug auction 
did not take place till the 28th, when the offerings of sarsapa- 
rilla were as follows: grey Jamaica, 8 bales, all of which were 
disposed of; 15 bales of native Jaraaica, which also found 
buyers; and 19 bales of Lima Jamaica, none of which sold. 
For the former, which was of fair quality, 2s 4d per lb. was 
paid, which was 2d. per tb., cheaper than the previous rates. 
Fair to good red native Jamaica, fetched 114d. to 1s. and 
tawny, 10d. to 1ld. The 19 bales of Lima Jamaica were all 
bought in at 2s. 8d. per hb. 

CASSIA FISTULA, LIME OIL, TAMARINDS AND KOLA, 

At auction on May 1, sixty baskets of cassia fistula 
from Java, were brought forward, and sold without reserve 
at 12s. 6d. to 13s. 6d. per cwt., for lean to partly wormy: 
it was stated at this sale that 12 packages had arrived 
from Dominica. 

In the early part of the month, ls. 6d. per tb. was the 
price quoted for West Indian distilled oil of lime; at the 
end of the month, ls. 8d. was being asked, while for hand 
pressed, 13s. 6d. was paid. Both kinds are very scarce. In 
the early part of the month it was announced that the 
arrivals of the new crop of tamarinds amounted to 145 
barrels from Barbados, and 168 barrels from Antigua, 14s, 
per ewt. being quoted as the current price in bond. Kola 
remains very scarce, and in the early part of the month as 
much as 53d. to 6d. per tb. was asked for the Javan produce. 
At the end of the month + bags of fair dried Grenada 
were offered, and two sold at 44d. per b. 



London.—THE 

New York,—Messrs, 

Trinidad,—Messrs. 
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MARKET REPORTS. 

West Inpia ComMITTEE CIRCULAR, 

June 17, 1913; Messrs. E. A. de Pass & Co., 

June 6, 1913. 

ArRowRooTtT—3{d. to 5d. 
Barata—Sheet, 2/10; block, 2/- per tb. 
Brrswax—£8 2s. 6d. 
Cacao—Trinidad, 64/- to 74/- per cwt.; Grenada, 70/- 

to 72/-; Jamaica, 62/- to 72/-. 
OorreE—Jamaica, 56/- to 70,-. 
Oorra—West Indian, £30 per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 14//. to 16d. 
Frvir—No quotations. 
Fustic—No quotations. 
GincER—Quiet. 37/- to 62/-. 
Isrnciass—No quotations. 
Honey—30/- to 41/6. 
Lime Juice—Raw, 1/4 to 1/10; concentrated, £21 to 

£22: otto of limes (hand-pressed), 14/3. 
Logwoop—No quotations. 
Mace—2/- to 2/7. 
Nutmrcs—5d. to 6d. 
Pimento—(Quiet. 
Russer—Para, fine hard, 3/9; fine soft, 3/74; Castilloa, 

2/5 per Ib. 
Rou—Jamaica, 2/44 to 6/- per gallon. 

GittEsPrze Bros. & Co., June 

13, 1913. 

Oacao—Caracas, 144c. to ldc.; Grenada, l4jc. to 144c; 
Trinidad, 14}c. to 15c.; Jamaica, 12}c. tol4e.f 

Coco-nuts—Trinidad and Jamaica, selects, $34°00 to $36:00; 
culls, $20°00 to $21°U0 per M. 

OorrrE—Jamaica, lle. to 15}c. per fb. 
GincER—8&c. to 10c. per th. 
Goat Sxins—Jamaica, 50c.; Antiguaand Barbados, 48c. to 

50c.; St. Thomas and St. Kitts, 44c. to 46c. per th. 
Grave Fruit—Jamaica, $3°50 to $4°59 
Lies—$8°00 to $8750 
Mace—48c. to 56c. per fb. 
Nourmecs—110’s, 12sc. 
Orances—Jamaica, $3 00 to $350 per box, 
Pimento— 4c. to 4}c. per fb. 
Sucar—Centrifugals, 96°, 3°30c. to 3°33c. per th.; Musco- 

vados, 89°, 2°S0c. to 2°83c.; Molasses, 89°, 2°55 to 
2°58c. per It., all duty paid 

Gorpon, Grant & Co., June 23, 

1913. 

Oacao—Venezuelan, $15°50 per fanega; Trinidad, $14°90 to 
$15°25 per fanega. 

Coco-nut O1t—$1°19 per Imperial gallon. 
Corrrre—Venezuelan, 15sc. per tb. 
Copra—$4'8d per 100 tb. 
Duat—$4 30 to $4°50 
Onrons—$75c. to $1°25 per 100 th. 
Peas, Sprit—$6°20 to $6°25 per bag. 
Potators—English, $2°00 to $2°59 per 100 th. 
Rior—Yellow, $5°24 to $3°40; White, $5°50 to 

per bag. 
Svear—American crushed, no quotations. 

5°60 

Barbados.—Messrs, JAMES A. Lynco & Co., Ltd, 

June 28, 1913; Messrs. T. 8S. Garraway & Co.,, 

June 21, 1913; Messrs. Leacock & Co., June 20, 

1913. 

Arrowroot— $600 to, $7:00 per 100 fr. 
Oacao—$14'00 per 100 th. 
Coco-nuts—$18°00 
Hay—$1°'30 to $1°50 per 100 th. 
Manvres—Nitrate of soda, $70°00; Cacao manure, $48°00 

to $50°00; Sulphate of ammonia, $82:00 to $85:00 
per ton. 

Mo tasses—No auotations. 
Ontons—$1°20 to $3:00 per 100 th. 
Peas, SpLit—$5'65 to $5°75 per bag of 210 th.; Canada, 

$4:00 to $4:25 per bag of 120 Ib. 
Potators—Noya Scotia, $2°50 to $400 per 160 tb. 
Rice—Ballam, $5°05 to $5°40 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Svuear—American granulated, $3'75 per 100 tb. 

British Guiana.—Messrs. Wietinc & Ricutxer, June 

21, 1913; Messrs. Sanppacu, Parker & (Co,, 

May 9, 1913. 

ARTICLES. 
Messrs. WIETING 

Messrs. Sann= 
BACH, PARKER & pe Co. 

Arrowroot—St. Vincent 8c. per th. = 

Batata—Venezuelablock} No quotation — 
Demerara sheet 65c. per tb. = 

Oacao—Native ldc. to 16c. per tb. 19c. per tb. 
Oassava— : 72¢. — 
Oassava StTaRcCH— $500 to $6:00 —— 
Coco-nuTs— $16 to $20 per M.|$10 to $16 per M. 

OCorreE—Creole 
Jamaica and Rio 
Liberian 

DHaLt— 

Green Dhal 
Eppors— 
Motasses— Yellow 
Ontons—Teneriffe 

Madeira 
Preas—Split 

Marseilles 
PLANTAINS— 
Porators—Nova Scotia 

Lisbon 
Porators-Sweet, B’bados 

Rice—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimpbeR—Greenheart 

Wallaba shingles 

Cordwood 

17c. to 18c. per bb. 
18c. per th. 
13kc. per tb. 

$3°54 to 4°00 per 

bag of 168 ib. 
$500 

60c. to 84e. 
None 

4ke. to 5e. 

$6°50 per bag 
(210 tb.) 

$3°75 to $4°00 

l6c. to 40c. 
2°75 to $350 

96c. 
per bag 

No quotation 
$4°75 to $5°00 

$1°20 

y $2°75 to } 
$3°75 to $4:00 

$200 
32c. to ddc. per 

cub. foot 
$4°00 to $6°25 

per M. 
$1°80 to 2:00 

per ton 

18c. per fb. 
19c. per th. 
12c. per th. 

$3°75 to $4:00 
bag of 168 tb. 

$7°50 per b 
(210 tb.) = 

$2-40 

$ 
$3 

$ 

32c. to 5dc. per 
cub. foot 

$400 to $6°00 
per M. 

5°00 

2°30 
25 

5-00 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price ls. each. Post free, 1s. 24; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XI1:—Price 2s. each ; Post free 2s, 8d, where complete. (III, 2. 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XIII. No. 1:—Containing Papers on COTTON AND AGRICULTURAL EDUCATION, prepared for the recent 

Agricultural Conference, comprising:—The Results of the Cultivation of Cotton in St. Vincent; The 
Cotton Industry in the Leeward Islands; The Cotton Industry in Barbados; Cotton Selection in Mont- 
serrat; The Manner of Cross-pollination of Cotton in Montserrat; Sakellarides Cotton in Montserrat; 
The Cotton Boll Weevil; Notes on Certain Cotton Pests; Outline of Manurial Experiments on Cotton in 
Tobago; Cotton Experiments in British Guiana; Agricultural Education in Grenada with Special Refer- 
ence to the Boys’ Secondary School; The Need for Higher Agricultural Education in the West Indies; 
A Lectureship in Tropical Agriculture; Peasant Agriculture in Grenada: Suggestions for its Control 
and Improvement. Also Index and Title Page for Volume XII. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 

present time is seventy. Those mentioned in the following list are still available: the rest are out of print, 
Sucar Iypustry. (14) Screw Worm in Cattle at St. Lucia. Price 2d. 

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d. 
in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1902, No. 19, price 4d.;in 1902, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d. 
in 1903-5, No. 40, price 6d,; in 1904-6, No, 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d. 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price 4/1. 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price 4d. 

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d. 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Hdition, 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d. 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d. 

(55) Millions and Mosquitos. Price 3d. 
(88) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. Price 4d, 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(70) Coco-nut Cultivation in the West Indies. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(72) Lime Cultivation in the West Indies (in course of pre- 

paration). 
(73) Root Borers and other Grubs in West Indian Soils (in 

course of preparation). 
The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d., ld. for those 

marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

: The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. : 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutavu & Co., 37, Soho Square, W. 
Barbados: AvvocatE Co. Lrp., Broad Street, Bridgetown. 
Jamaica: THe EpucationaL Suppty Company, 16, King 

Street, Kingston. 
British Guiana: TuE ‘Datiy CHronice’ Orrice, Georgetown. 
Trinidad : Messrs. Murr-MarsHaty & Co., Port-of-Spain. 
Tobago: Mr. C. L. Puacemann, Scarborough. 

St. Vincent: Mr. L. S. Mosetxy, Agricultural School, 
St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Dominica: Mr. J. R. H. Brrpcewater, Rosean, 
Montserrat : Mr. W. Rosson, Botanic Station. 
Anugua: Mr. S. D. Matonsg, St. John’s. 
St. Kitts: Toe Brstz anp Book SuppLty AaeEnoy, Basseterre, 
Tevis : Messrs. Howe, Bros., Charlestown, 

Grenada: ‘Tar Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 

Ohlendorff’s 

Ohlendorff’s 

Ohlendorff’s 

eAeeee Eee 

Dissolved Peruvian Guano-- For Sugar-cane and general use 

Special Sugar-cane Manure 
© 

Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers, 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURER RAW 

Iinseed OQOsz:l 
Stocked in casks or in cases of 10 gallons eaeh.| 

Special quotations made jor export trade! 
on application to:— 

THE BARBADOS CO-OPERATIVE 

COTTON FACTORY, LIMITED, 

BRIDGETOWN. 

FOR SALE. 
SENHOUSE ESTATE, 

Containing 250 acres, situated in the Parish of! 
David bounded with the Castle Bruce Estate. nt, 

For all particulars apply to:— 

DONALD O. RIVIERE, 
SOLICI1 OR, 

DOMINICA. (293) 

JUST ISSUED. 

|\WEST INDIAN BULLETIN. 
(Vol. XIII, No. 2.) 

Containing Papers on SUGAR-CANE EXPERIMENTS IN 
BRITISH GUIANA, prepared for the recent Agricultural Con- 
ference, comprising:—Sugar-cane Experiments in British 
Guiana, By Professor J. B. Harrison, and others; Part I— 
Introduction; Part IL—The Composition of the Soil-water 

as affected by Cultivation and Manuring of the Soil; 
Part III.—The Manuring of the Sugar-eine; Part [V.— 
The Effects of Cultivation and of Manures on the Soil of 
the Manurial Experiment Fields; Part V.—Varieties. of 
Sugar-cane. 
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The Significance of a Recent 

Publication. 

Apatcasnral Advisor 

India has lately 

one might add, from a purely personal standpoint, the 

recently published monograph on plant physiology and 

genetics entitled The Cotton Ilant in Egypt by 

W. Lawrence Balls, M.A., Botanist to the Egyptian 

Department of Agriculture. 

of Iudin for April 1913. * In The Agricullural Journal 

review has a bearing on an extremely important phase 
in the development of tropical scientific research and 

education, and it is chiefly from this latter aspect that 

the opinions expressed in the review will be discussed 

in the present article. 

The reader may be reminded that Te Cotton 

Plant in Egypt, published as one of a series of science 

monographs (which includes Professor Biffen’s Iinprove- 
ment of Wheat and other Cereals and The Ascent 

of Sap by Professor Dixon), brings together in an 

extremely condensed form, the various botanical inves- 

tigations conducted by the author on the cotton plant 

to find out—to use plain words—exactly how iv lives. 

The researches concerned the behaviour of the plant 

under varying conditions of environment, its physio- 

logical functions, its hereditary characteristics and 

the like, the quantitative results obtained, being 
presented in the form of graphs, formulae and diagrams 

in what is, mathematically, a most intelligent and 

concise arrangement. The book, in fact, is really an 

epitome of the authors numerous papers on the differ- 

ent aspects of the subject investigated during the 

past ten years. 

Reserving, for the present, our own views as to the 

value and significance of the work, we may proceed first 

to outline those expressed in the article under 

discussion. The reviewer objects, at the outset, to the 

motive underlying the researches which the book 
describes-—a motive which is regarded as narrow to an 

extreme. The chief reason for this opinion is the 
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circumstance that during the course of the researches, 
the economic and utilitarian side of the subject was 

not sufficiently kept in view, with the inevitable result 

that ‘the large amount of work here recorded does not 
appear to be of any immediate economic importance.’ 
The reviewer objects, further, to the ‘invidious 

distinction between pure and economic science, implied 
by the author, and, practically speaking, considers the 

researches to have been neither of a ‘pure’ nor of an 
applied nature, but rather what may be metaphorically 

described as an unnecessary series of ingenious, 

energetic attacks with a brilliant torch of scientific 
method, into blind alleys of genetic and physiclogical 
darkness. 

According to the reviewer, 7c Cotton Plant in 

Egypt would seem to meet no definite demand, nor 

make any definite appeal. It would appear to 

comprise a discontinuous mass of accurate information, 

unintelligible to the agriculturist, of doubtful educa- 

tional value (in its broadest and best sense) to the 

student, a concentrated précis of technical research 

that should neither monopolize the labours of the 
specialist in abstract science, nor constitute, under any 

conditions, the duties of an official of an Agricultural 
Department. 

The outcome of these opinions provides the object 

of the review, which was written, it is stated, in defence 
of those agricultural scientists who are no less agricul- 
tural than scientific. 

Although a limited agreement may be expressed 
with the reviewer’s ideas—and there is much to be 

said in favour of those concerning the mental outlook 

of an investigator—still the statement that Mr. Balls’ 

book ‘does not appear to be of any immediate economic 
importance’, even if it were true, cannot be regarded 

as signifying necessarily that the book serves no useful 
purpose. The Cotton Plant in Egypt, it must be 
admitted, gives no simple recipes for making new types 
of cotton plants, nor is there any scope, in the method 

of presenting the results, for preparing easy generaliza- 

tions to the solutions of problems and the cost of carry- 
ing them out. But, on close examination, we find results 

concerning the relationship of the root system of the 
cotton plant to the changes in the level of the water 
induced by irrigation; information that the loss of 

cotton attributed to cold and fog was due to a specific 
fungus: a solution of the mechanism and causes of 
boll-shedding (due to root asphyxiation); work on the 

inheritance of variations in the number of loculi in the 

boll—a matter which directly bears upon yield per 

acre; and, finally, the discovery of the ‘pot bound’ nature 
of the roots of cotton plants growing under field con- 
ditions. These are surely matters of great economic 
importance on which Mr. Balls has shed considerable 
light. 

With such facts, no doubt, the writer of the review 
would be in agreement, but he might possibly contend 
that they are not presented in such a way as to be 
be readily assimilable by the layman. But even the 
author admits that his book was comp‘led for the 
botanist rather than for the planter, and since the 
book is practically a summary, it is essentially a work 
of reference for advanced students of genetics and 
physiology and for investigators in the less abstract 
branches of the subject it treats of It is a source 
which requires tapping. It is a store of information 
which general workers in agricultural science may 
draw upon and incorporate in popular Writings 
and addresses. It is a book which marks the 
commencement of the new phase of tropical scientific 
research—a phase of close specialization. The results 
of these Egyptian researches are not meant directly 
for the general public any more than are those emanats 
ing from, say, Rothamsted, in England, or from the 
Hawaiian pure research laboratories, in spite of the 
fact that these latter studios are supported—actually 
paid for—by the practical planters in those islands. 

When one comes to consider the matter, the 

scientific investigation of a crop of such vast economic 

importance, and of such plasticity and power of response 

as cotton, is no lower in status than the study of the 

soil or the physiology and pathology of the rubber tree. 
The ultimate benetit from such studies is cumulative 
rather than revolutionary. There is nevertheless no 

doubt that such work is more easily conducted, more 

usefully presented and appreciated, if carried out in 
contact with other workers under academical surround- 
ings rather than under the somewhat isolated cireum- 
stances of the various Agricultural Departments at 
present existing in different parts of the Tropics. The 
Cotton Plant in Egypt is, therefore—putting aside 
its intrinsic value—at least of great significance as 
an appeal from the Tropics for the endowment and 
centralization of education and research, 

TT 

The reent issues of Vature, for June 19 and 26, contain 
agricultural reviews of two new publications of considerable 
importance, namely, Mendelism and Stock Breeding, by 
Professor James Wilson, and .losqguitoes (of North and 
Central America and the West Indies), by L. O. Howard, 
H. G. Dyer and F. Knab. These works will receive further 
consideration in the Agricultural News in due course, 
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SUGAR INDUSTRY. 

LOUISIANA AND SYRUP-MAKING. 

The critical position of the sugar industry in Louisiana 
led recently to an interesting and instructive discussion at 
a meeting of the Sugar Planters’ Association of that State. 
The proceedings have been very fully reported in the 
American Sugar Industry (April 1913), and from this source 
the following information has been abstracted. 

In the course of his speech, Dr. Stubbs, who addressed 
the meeting first, examined the probable condition of the 
industry in Louisiana under free trade in sugar and under 
the preservation of the tariff, respectively. With a continu- 
ation of protection, the speaker foresaw an encrmous 
increase of the area in the West under heet. This would 
mean a large increase in the number of beet factories, and 
a correspondingly large output of high-grade granulated 
sugar. 

Such development would react unbeneficially on Louis- 
jana: ‘Every beet factory added to the \West means a diminu- 
tion of the capacity of our refineries, and in ten years, with 
a prosperous development of beet factories, we shall have 
few, or no refineries throughout the Hast.’ 

The bess response to such a change would be to produce 
syrup. ‘If’, the speaker continued, ‘we can get a demand for 
syrup by which the price can be kept up above twenty or 
twenty-five cents a gallon, we are sure that it will be equally 
as profitable, if not more so, than making sugar at present 
prices. An ordinary gallon of syrup, with 35 per cent. 
of water, which the Government allows, contains about five 
pounds of sugar and, at the present price, is worth about 
twenty cents; therefore, it will be found that, if we can get 
above twenty cents for syrup, that it will be equally as 
profitable as making sugar at four cents per pound, and dis- 
pensing with high-priced machinery ’ 

Under a tariff, then, it would appear that Louisiana 
must make syrup or else pure white sugar. 

If, on the other hand, however, free trade were instituted, 
it would still be no longer profitable to make sugar, since at 
3c. per tb. the manufacture cannot pay. In any case, 
then, the question of adopting syrup-making in the near 
future was one for most serious consideration. 

Mr. Irving Morse, supervising chemist for the Louisiana 
Sugar Company, then took part in the discussion. He referr- 
ed to the fact that the manufacture of table syrup and the 
out-turn of white sugar are so closely allied that the same 
principle applies to both, Colour and flavour are of primary 
importance, and since Louisiana can make high-grade syrup 
in the course of the production of white sugar, there was no 
reason why it could not specialize in the production of syrup 
for table purposes ona Jarge scale. He believed the idea 
that Louisiana can continue to compete with Cuba in the 
manufacture of 96° test sugar was a thing of the past, and 
that if the former were to continue in the sugar business they 
would have to turn their attention either to white sugar or 
to syrup 

SUGAR-CANE TOPS FOR ENSILAGE. 

Considerable difticulty is experienced during the drier 
months in certain parts of the West Indies in the matter of 
providing fodder for estate animals. An article in the 

Louisiana Planter (June 14, 1913) deals with the question 
of the possibility of utilizing cane tops for ensilage, and such 
of the information as is thought likely to be of practical 
interest under West Indian conditions has been abstracted as 
follows: — 

Professor W. R. Dodson, Director of the Lonisiana 
Experiment Station, by whom the paper referred to above 
was prepared, deals firstly with an experiment conducted with 
various green crops for the purpose of determining the 
quality of ensilage they would make. In regard to the tests 
with sugar-cane tops, it was found that the cattle consumed 
the ensilage made from it very well, but they were not disposed 
to like it as much as corn ensilage. However, the cane ensilage 
seemed equally as palatable as sorghum ensilage. Two tables 
of figures are given showing the composition of the cane tops 
before fermentation and atter. These indicate that a very 
material decrease in the carbohydrates takes place, though 
the acidity was not excessive. The percentage of water 
increased, whilst that of both ash and protein decreased. In 
general, 1t may be stated that these analyses show that, as 
far as can be judged, cane tops make a fairly good quality 
ensilage. [t is intimated further that the relatively large 
amount of sugar present in cane tops would not be likely to 
be followed by excessive acetic fermentation in the silo. 

The author next proceeded to make use of the figures of 
analysis with a view to showing the actual feed value of the 
ensilage. A calculation is given which makes it evident that 
1 ton (2,000 Ib.) would contain 318-80 feed units.* A ton of 
cane top ensilage, therefore, carries the equivalent of more feed 
units than 5} bushels of corn, 

Although the feeding value of cane ensilage may be 
regarded as having been established, the practicability of 
making the foodstuff on the estate is another matter. A 
suggestion is put forward that while inventors are seeking 
to introduce a cane-harvesting machine, it might be 
well for them to consider the possibility of using a machine 
in the field that will simply cut the cane without 
stripping it of green leaves, hauling tops and _ leaves 
to the factory where machinery might more readily strip 
and top the canes, preparing the canes for the mill and the 
tops and leaves for the silo. 

This led the writer to consider the subject of cane 
itself asa feed. It is stated that 2,000 Ib. of cane contains 
370 feed units. The statement is also made that corn 
ensilage would contain 341 units, being 29 units below 
those in a ton of cane ensilage 

The writer’s figures in general show that as regards the 
theoretical feeding value, cane ensilage is superior to that 
made from corn. In practice, however, at least in the West 
Indies, it would never be profitable to grow cane by the 
acre for ensilage, though there might not be so many objec- 
tions to the cultivation of corn for this purpose. In this 
connexion reference may be made to articles appearing in 
the last issue of the Agricultural News on the cultivation of 
corn, and the suggestion here put forward that the leaves 
may be a value for feeding estate animals may be cunsidered 
an additional argument in favour of the subject there 
discussed. 

* Professor Dodson calculates the number of feed units in 
100 tb. of foodstutf as follows: percentage of carbohydrates 
+(percentage of fat x2°25)+(percentage of protein x 2°). 
Some authorities employ 25 as the fat equivalent—{ Ed. 
Agricullival News. | 
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THE PHILIPPINE COCO-NUT INDUSTRY. 

Coco-nuts have been planted in the Philippines for 
a large number of years, but it was not until about 1590 
that the fruit was produced on a large scale for the produc- 
tion of oil and copra. The older groves planted many years 
ago are described in a recent bulletin (No 25 of the Depart- 
ment of Public Instruction Bureau of Agriculture of the 
Philippine Islands) as being extremely badly arranged. In 
some of these it is stated that the denseness of the trees is 
very excessive, some 250 to 500 trees per hectare are to be 
found, instead of 100 or 150, which is a normal number. 
tecently, however, this error has been realized and, gener- 

ally speaking, the young groves are now very much better 
laid out and more properly managed. 

Most of the Philippine copra is at present partially 
dried over a tapahan or kiln. A considerable quantity, how- 
ever, is sun dried, it having been found easier to produce 
a higher priced article, and one which has the advantage of 
containing no creosote as does the smoky product of the 
kiln. Artificial products from patent driers are coming 
into use, and it is believed the general adoption of this 
method will greatly improve the status of the Philippine 
copra market. At present the copra from this territory 
ranks very low with the quality of the same article from 
other countries. The necessity for improved methods of 
preparation is rendered evident when the circumstance is 
considered that the Philippines produce about one-fourth of 
the world’s copra supply. The industry is increasing rapidly, 
the copra exports for 1912 being 46 per cent. greater than 
in 1911 (fiscal year). 

At present the Philippine coco-nut plantations are 
comparatively free from insect pests and fungus dliseases; 
the rhinoceros beetle is more or less common throughout the 
Archipelago, and in most locations, adjacent to wooded 
areas, wild pigs and deer are usually found in such numbers 
that young groves, unless fenced, are liable to be severely 
damaged. 

In conclusion, it is pointed out in the bulletin that the 
prospect for high prices for copra, coconut oil, and fresh 
nuts in the Philippines is good. The returns, with careful 
management, should at the end of the ninth year be enough 
to pay for the bringing in of the plantation, and dividends 
ranging from 10 to 75 per cent. according to local conditions 
and management may be expected from the tenth to the 
100th year. 

frondosa. 

NOTES ON TRE#S IN BLOSSOM ar 
DOMINICA. 

The following observations forwarded by Mr. 
Joseph Jones, Curator, Botanic Gardens, Dominica 
should be of very general interest. Several of the 
beautiful flowering trees referred to might be more 
widely grown in the West Indies. 

A specimen of the Moreton Bay Chestnut, Castanosper- 
mum Australe. growing in the Botanic Gardens, Dominica, 
has recently flowered and fruited. The tree, which belongs 
to the Natural Order Leguminosae, possesses handsome 
foliage and produces pea-like flowers of an orange colour, 
The flowering and fruiting of this tree for the first time in 
Dominica is a matter of botanical interest only. The fruit 
despite its name, is of little value. It is stated in the 
‘Treasury of Botany’ that although the fruit has been extolled 
and placed upon an equality with our chestnuts, they are in 
reality not much superior to acorns, and have an astringent 
taste; they are improved by roasting and no doubt proved 
acceptable to the travellers who first visited Moreton Bay. 

Another papilionaceous tree in the Dominica Gardens 
which has made a brilliant display of flowers lasting over 
a period of several weeks, is the Dhak tree of India, Bueta 

The Treasury of Botany states: ‘when in full 
flower the Dhak tree is a gorgeous sight, the masses of 
flowers resembling sheets of flame, their orange red petals 
contrasting brilliantly against the jet black velvety calyx.’ 

This tree, which yields Bengal Kino, is of considerable 
economic importance to the natives of India, 

During the dry season, excellent displays were made by 
the fine flowering trees, Cassia grandis and Cassia nodosa. 
Both these trees might be widely grown in the West Indies 
on account of the beauty of their flowers and the considerable 
period—six to seven weeks—during which they remain in 
blossom. Under good conditions the trees commence to 
flower when about three or four years old. 

The study of nuts with special reference to their micro- 
scopic identification is described in Bulletin No, /GO of the 
Bureau of Chemistry, United States Department of Agri- 
culture. Most of the investigation concerned fruit which 
grows in temperate latitudes, though the almond and the 
cashew nut of the Tropics are dealt with at some length, 

It is noted in regard to the latter, that the starch grains are 

mostly 5 to i2 microns in length, and strongly resemble 
a leguminous starch or that of the acorn, 
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ANTIGUA: REPORT ON THE BOTANIC STA- 
TION AND EXPERIMENT PLOTS, 1911-12 

In this, as with all the Botanic Station Reports issued 
during 1913, a new system of headings has been introduced 
which, it is hoped, will indicate in a distinct manner 
the significance and relationship of the different sections, 
giving prominence to matters of general interest by the 
placing of administrative details near the end. 

DROUGHT-RESISTANT TREES. 

During the year under review the work in the Antigua 
Botanic Gardens was seriously hampered through drought. 
At the same time the occurrence of the dry weather afforded 
an opportunity for making observations as to what plants 
are best adapted to resist it. In this connexion it may be 
noted that, among the palms that withstood the drought 
were Attalea Cohune, Sabal mauritaecforinis, Coryphia elata 
and Hlaeis guineensis. On the other hand, a whole avenue 

of Royal patms, some of which were 35 feet high, died from 
the effects of the weather. 

VALUE OF EUCALYPTS. 

The section dealing with work in the nurseries, which 
follows, is characterized by the Jarge number of lime and 
coco-nut plants that had been distributed, in spite of an 
inclemert season; whilst in regard to plant importation, the 
establishment of several more species of Eucalyptus is a 
matter for much satisfaction. Of these trees, /. cornuta and 
#. rostrata have proved themselves splendid drought- 
resisters, whilst the wood of the latter has been under the 
soil in the garden for several years, and may with confidence 
be looked upon as being suitable for underground work. 

PROVISION CROPS. 

Trials with provision crops, particularly with varie- 
ties of sweet potatoes have been conducted for several years 
at the Experiment Station, and the fact that during the 
last three years more than 147,000 cuttings were distributed 
from the plots, shows that these experiments have, even 
as a means of supplying the planting material during drought, 
justified their existence. The trials with cassava have given 
interesting results, in that the yields showed a decided increase, 
in spite of the drought, over the previous years’ returns. 
The results derived from the different varieties should be 
of particular interest and value to small growers, who are 
naturally to a large extent dependent upon provision crops. 

RESULTS OF COTTON SELECTION, 

The experiments with cotton have included the 
usual trials with selected seed of different types at the 
Experiment Station, together with special selection work 
conducted on better soil at Yeptons. Cotton selection 
was commenced in Antigua in 1906, and since that year 
the work has been carried on systematically. The greater 
part of the cotton grown im the island is from cotton 
selected since the above date by the Department of Agricul- 
ture. It is more than probable that the increased yields now 
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obtained are, in part, due to the efforts made in connexiom 
with this work. One of the most interesting features of the 
special selection work referred to above is the hybridization 
of different types along Mendelian lines, the greatest promise 
being shown in this connexion in a case of crosses between 
Sea Island and native St. Eustatius plants. 

ESSEX RAPE AS A FODDER CROP. 

The report under review continues with a discussion of 
the value of certain green dressing and fodder crops. In 
spite of the drought, it was found possible to conclude that, 
of the plants tried in Antigua during the past few years for 
green dressing purposes, Z’ephrosia candida and the Barbuda 
bean (Phaseolus lunatus) are two which have stood the local 
conditions best. Inconclusive trials were made with the 
Jerusalem pea (Phaseolus trinervis) and the cowpea (Vigna 
unguiculata). An extremely interesting experiment was 
the trial of the dwarf Essex rape as a fodder crop. The 
fattening properties of this plant are said to be greater 
than those of clover. It has been tried on several occasions 
in Antigna and fair results have always been obtained. 
During the year under review, fodder at the rate of 15,600b- 
per acre was yielded in four months’ time. 

The cultivation of soy bean ((rlycine hispida) continues 
to be persevered with. 

DISEASE FACTOR IN CULTIVATION, 

The description of work connected with insect and 
fungus pests, which next receives attention, again indicates 

that root disease, flower-bud maggot and scale insects are, 
respectively, factors that have to be seriously considered im 

the cultivation of sugar cane, cotton and limes, in Antigua. 
Two newly suspected pests of cultivated plants are hard 
back grubs in connexion with sugar-cane, and a weevil found@ 
on cotton. 

GENERAL PROGRESS DURING 1911-12. 

The succeeding section in the report on progress in the 
chief industries is interesting from a historical point of view. 
teference is made first of all to the fluctuating yields of cotton 
during the past nine years, and it is pointed out that insect. 
pests must be considered as constituting the factor mainly 
responsible for the decreased yields during 1903-9. In regar@ 
to the sugar industry, the lower yields that have been obtain- 
ed during the past three years are attributed to the effects of 
a series of dry seasons In this section a few notes are 
added concerning the sugar-cane experiments, on which a sepa- 
rate report has just been issued for 1911-12. 

As regard progress in the minor industries, coco-nut 
cultivation and the planting of Jequié Manicoba rubber, 
though in their initial stages, show promises of development. 
Proceeding with questions of general agricultural progress, 
interesting facts are given in regard to implemental tillage 
in Antigua, and to some new means of manuring. The notes 
on modern sugar making which follow, describe the alter- 
ations and additions that have been made in the Central 
Factory, and the final chapter in this section dealing with 
timber production and reattorestation matters, involves 
problems of the greatest importance to Antigua. 

The report concludes with information showing that satis- 
factory progress has been made in educational matters, at the 
trammar School, but more especially in connexion with the 
Reading Courses Examinations, due, in great measure, to the 
assistance and encouragement given by the Local Depart- 
ment of Agriculture. 

A useful appendix will be found at the end of the 
publication containing. with few exceptions, a complete list 
of the flowering plants at the Botanic Station. 
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WEST INDIAN COTTON. 
Messrs. Wolstenholme and Holland, of Liverpool, 

mrite as follows, under date June 30, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report about 400 bales of West Indian 
Sea Islands have been sold; these are confined to St. Eus- 
tatius 15}d. to 20d. St. Kitts 19d. to 21d., St. Vincent 
21d. to 24d., with some superfine lots at 30d., and Stains 
at 83d Spinners have confined their attention to these 
particular growths owing to their fineness. 

Owing to the great strength of Sakellarides Egyptian, 
which sells at about 12d. per b., spinners find that for all! 
their coarser yarns they can obtain as good results from this 
as from the coarser and poorer qualities of West Indian and 
American Sea Island. The result is that the coarser kinds 
are very much neglected. For the very fine yarns, Sakella- 
rides is not suitable, and we should therefore strongly 
recommend all planters in selecting their seed to cultivate 
for fineness. 

The. report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending June 21, is as follows:— 

The market has remained dull with very limited 
demand. Factors are concerned by the absence of interest 
in the unsold stock, which they. are desirous of selling and 
are disposed to meet the views of buyers in a limited way. 

The following quotations represent the views of‘ the 
Factors, viz:— 
Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26c. to2ic. = l4edatoloid. ., 5, ss; +s 
Fine 25c. = 144d. ei ea lk 
Extra Fine off) ; 5 ; ; 
‘in Te veetn 24c. to 26c. = 13}d.tol4}d.,, 4, 5 5 
Fully Fine off | 55 
‘in preparation f ~~ 
Fine offin | 20e 
(preparation f~ ~ 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to June 21, 1913, were 2,106 
‘bales, 5,714 bales, and 4,675 baies, respectively. 

c. = 124d. ” ” =a Dy) 

= lid. sh 

It is stated in the Antigua.Swn (June 17, 1913), that 
at a recent meeting of the Agricultural and Commercial 
Society the challenge cup for cotton, presented by the 
British Cotton Growing Association for open competition, 
was awarded to Mr. A. Edwards of Room estate. The 
challenge cup for stock, presented by His Excellency 
Sir Bickham Sweet-Escott, was finally won by Mr. E. D. Dew. 

In the Eighth Annual Report of the British Cotton 
Growing Association, reference is made to the continuation 
of the co-operation which has existed for many years between 
the Association and the Imperial Department of Agriculture. 
It is stated that the Council must again record their thanks 
to the Imperial Commissioner for the invaluable services 
rendered to the industry. 

AGRICULTURAL ENGINEERING. 

A PRACTICAL FLOORING FOR PIG-STYES. 

A strikingly ingenious basin-shaped floor for pig-styes 
is described in the Wonthly Bulletin of Agricultural 

Intelligence and of Plant Diseases (April 1915). 
The size of the floor is about 9 feet 9 inches square, with 

a fall in the centre of about_5 inches. A covered drain 
crosses it throughout its length. An approximately 
semi-circular concrete or brick rim, 4 inches wide and 6 inches 
high, divides the floor into the part for the litter and the 
part for the droppings. The interesting fact has been 
observed that pigs prefer leaving their droppings against the 
wall farthest from the trough where the floor is somewhat 
higher. The semi-circular rim therefore marks off this area 
from the central portion. The urine follows the outside of 
the rim and falls into the drain without wetting the straw, 
thereby preserving a condition of dryness which, for pigs, is 
desirable. 

Another advantage offered by this ingenious arrange- 
ment is that the straw, through the movement of the pigs, 
tends to collect in the lowest part just where the animals like 
to lie; consequently they always rest on the straw instead of 
on the bare floor. 

For brood sows, a wooden disc about 28 inches in 
diameter is fastened to a post reaching down from the roof 
to 12 inches above the lowest part of the floor. Under this 
disc, the suckling pigs can crawl and avoid being crushed by 
the mother. 

A New Hoisting Device.— A novel and apparent- 
ly satisfactory machine for the economical handling of 
sugar-cane is described in the Modern Sugar Planter 
(May 31, 1913). Itdis stated that the invention not only 
facilitates the handling of the cane, but also permits it to 
be done with more despatch and at less cost. Operated 
either by horse power or by a small gasolene engine or 
electric motor, one man can easily perform the entire task of 
unloading the carts, weighing the cane and placing it in cars. 
A system of cog wheels is so arranged that by the move- 
ment of the lever the operator lifts the cane, which while 
suspended in mid air, is accurately weighed by an automatic 
scale attached to the derrick. A second lever releases the 
cogs and permits the easy swinging of the load on a ball- 
bearing turnable to any desired position. The load is 
unfastened and released by simply operating a third lever. 
It is stated that a company has been organized for the 
manufacture and sale of this wonderful piece of mechanism, 
which, no doubt, will be advertised in the ordinary way in 
due course. 

An interesting note appears in the Hxperiment Station 
Record (Vol. XXVIII, No. 5) concerning some recent tests 
to determine effects of grade and surface of roads on tractive 
force. The tests were made on dirt, cinders, asphaltic 
concrete, and brick materials. One result obtained was that 
on a dirt road, a team can pull up a 10-per cent. grade only 
two-ninths of the load that it can draw on the level. The 
general conclusion is that in determining the permissible 
grade it is necessary to take into consideration the probable 
weight of the load to the haul, the average type of horse, and 
the effect of atmospheric conditions, particularly of rain, on 
the chosen road materials, in their relation to draft and 
footing for the horse. 
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FARM MANAGEMENT: By G 

The Macmillan Company, New York, 1913. 

F. Warren, Ph. D. 
Price 7s. 6d. 

Judging by its title, this book would not seem to 

concern agriculture in the tropics, nor does an examination 

of a page here and there tend to dispel this impression, for 

the information is applied almost entirely to conditions 

obtaining in the temperate regions of the United States 

Tf, however, the motive of the book and the principles 

involved be regarded broadly, much that is highly suggestive 

and illuminating will be found even by those who manage 

land in warmer latitudes. 
Farm management is the study of the business prin- 

ciples in agriculture—the science of farm or estate organiza- 

tion. It seeks to show how, under various conditions, 

a maximum continuous profit can be obtained. Its protlems 

concern types of farming in relation to clunate, soil, distance 

from markets, capital, labour, competition and numerous 

other factors. It deals with questions of intensive and 

extensive cultivation, with the financial side of maintaining 

the fertility of land, with methods of renting, farm equip- 

ment and the arrangement of fields and buildings. The time 

and ways to place produce on the markets and practicable 

methods of scientifically keeping accounts are also important 

branches of this interesting study. To understand what 

a great deal there is to be learnt concerning all these matters 

the reader must refer to the 600 pages of concise and well- 

classified information constituting the book under review. 

The movement in the direction of the distributive or 

economic side of agriculture in contra-distinction to the 

productive is of quite recent origin. One of the pioneers 

of the movement in America was Professor Card, whose 

well known work on Farm Management has frequently been 

referred to in the Agricultural News. 

The present treatise on the subject, equally powerful, in- 

volves similar ideas, but deals with them in greater detail. 

The book is practical and sound, and it therefore goes a long 

way to prove a fallacy in the old adage ‘Farming cannot be 

taught.’ 

INSECTICIDES, FUNGICIDES, AND WEED 

KILLERS: by E. Bourcart, D.Sc. Scott, Greenwood & 

Son. London, 1913. Price 12s. 6d. 

This book, comprising some 400 pages, is described on 

the title page as ‘a practical manual on the diseases of 

plants and their remedies, for the use of manufacturing 

chemists, agriculturists, arboriculturists and horticulturists’, 

and will be welcomed as a valuable addition to the working 

equipment of those for whom it is intended. 

In the preface the author refers to the increasing 

necessity for knowledge to enable those who have to do 

with the raising of plants of all kinds, to combat pests and 

diseases. The great mass of records of experiments and 

trials by workers in all countries has been reviewed, and 
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from the aggregate of the results reported, the author has 
endeavoured to frame certain scientific rules which appear 
to determine the success of certain classical methods, »ndZto 

explain certain notorious failures. 
The translator's preface refers particularily to the 

enormous value of the great number of tried recipes 
recipes which have passed the ordeal of a capable and wise 
censorship—embodied in this treatise for the benefit of 
every class of workers connected with agricultnre. 

A perusal of the table of contents reveals an admirable 
systematic arrangement of the subject-matter. Hach chapter 
deals with a substance and the groups of its derivations, 
whilst under the headings thus provided are sub-headings 
including preparation, properties, action on plants, action on 
insects, and use. 

The introduction devotes twenty-two pages to a general 
discussion of the nature of the causes and treatments 
of diseases of plants, and this brings out the general 
circumstances connected with the several points as they 
recur in succeeding chapters of the book. 

As a concrete example of the method of treatment, refer- 
ence may be made to the chapter where Bordeaux mixture 
(Bouillie Bordelaise) is dealt with Here (p. 227) one finds 
the heading: copper hydrate (Bouillie Bordelaise)—Prepara- 
tion. Under it, an account is given of the method of prepar- 
ing Bordeaux mixture, the formula recommended consisting 
of 10 tb. blue vitriol (copper sulphate), 33-10 it. lime and 
50 gallons of water, which is given as a 1-per cent. solution. 
Under the heading Properties of Bouillie Bordelai-e, it is 

stated that this fungicide should be neutral or slightly 

alkaline, it must never contain an excess of blue vitriol. The 
tests given for determining the neutrality of the mixture 
are the usual ones, namely, the red colouration produced by 
adding a few drops of yellow prussiate to a small quantity of 
the mixture, and the knife-blade test. 

To ensure the proper adhesion of Bordeaux mixture, it is 

necessary (1) that the solution of blue vitriol should be added 

eold to the milk of lime, (2) the better the quality of lime 

the better the adhesion, and (3) the fresher the mixture the 

better the adhesion. The chapter includes a_ historical 

account of the use of Bordeaux mixture, of practical spray- 

ing, and of its use against mosses and lichens, bacteria 

and fungi. The treatment of tubers and stems is discussed, 
and then follows an account of the use of the compound 

against each one of a long list of parasitic diseases of plants, 

together with a short account of the effect of Bordeaux 

mixture against insects. 

In the glossary, of twenty-four pages, will be found, 

arranged in alphabetical order, brief accounts of the pests 

and diseases mentioned in the body of the work, which will 

help the reader to identify many of those mentioned under 

the heading of the remedial treatment previously discussed. 

It is not of course to be expected that a work of this sort. 

should be entirely free from error; but one is inclined to regret 

that such a statement should appear as that on page 363, 

to the effect that the Gipsy Moth (Ocneria dispar) has been 

exterminated in America by the use of creosote applied to 

the egg-masses, followed by spraying the young caterpillars 

with arsenate of lead. ‘his treatment was efficient, but 

with its cessation for a few years, there came a general 

distribution of the Gipsy Moth, and now, in addition, large 

sums of money are being spent yearly for importing parasites. 

with the object of preventing any further spread of the 

insect. The above mis-statement, however, does not in any 

way detract from the geteral usefulness and reliability of 

the .work. 
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NOTES AND COMMENTS. 

Oontents of Present Issue. 

In the editorial of thisnumber of the Agricultural 
News a review of a recent publication is criticized with 
the object of emphasizing the ultimate economic value 
of abstract research in agricultural science. 

Under the heading Sugar Industry, will be found 
an article describing results of experiments on the 
feeding value of cane-top ensilage. 

An ingenious type of flooring for pig-styes is 
briefly described in an article on page 230. 

Under the caption Book Shelf, on page 431, appear 
reviews of a recent work on Farm Management and of 
another on Insecticides, Fungicides and Weed-killers. 

Interesting articles concerning the corn ear worm 
and the control of froghoppers will be found under 
Insect Notes, on page 234. 

As a sequel to the recent bulletin on the 
preparation of Para rubber, lately abstracted in the 
Agricultural News, an article reviewing the informa- 
tion there set out, has just appeared, and this is sum- 
marized on page 235. 

Fungus Notes, on page 238, comprise an accouns 
of a new disease of the castor plant. The concluding 
article on this subject and that on the spotting of 
plantation Para rubber will appear in the next issue. 

Reducing Rubber Prices to Encourage New 

Uses. 

The India Rubber World (June 1, 1913) pays 
considerable attention to the recent interesting pro- 
posal emanating from the English financial press, to the 
effect that rubber plantation companies should agree 
to set aside 10 per cent. of their crops to be held at the 
disposal of certain English and American manufac- 
turers at the fixed price of 2s. Gd. (60 cents) per tb. 
to be used solely for purposes not hitherto exploited. 
If adopted, this project would place at the disposal of 
manntacturers this year about 4000 tons of plantation 
rubber at 60 cents per th. 

The above-mentioned journal considers that it 
would be easy to find manufacturers who would 
religiously live up to this arrangement, but doubt is 
expressed as to whether any substantial end would be 
gained by the project. 

The fundamental idea, of course, is the utilization 
of the 10-per cent. cheap rubber solely for purposes 
of experimental manufacture. If a new article were 
produced which did secure recognition, would it 
necessarily pay to manufacture it ona large scale at 
the full market price? If the project materialized it 
would appear to seem necessary to have a clear under- 
standing that activity should be directed to the inven- 
tion of new articles on strictly economic lines. 

Although an extension in the number of uses of 
raw material will increase the demand for it, a much 
greater response is occasioned by a reduction in the 
cost of production. This particularly holds good for 
a commodity like rubber for which the demand is 
economically very elastic. The conclusion cannot be 
avoided that the 10-per cent. reduction might in the 
case of this product be more wisely expended by pro- 
ducers upon an investigation of problems of production 
rather than upon those of manufacture. With a com- 
modity like sugar, of which the retail price is relatively 
low, a parallel action to that suggested above would be 
likely to prove of much greater benefit—provided it 
were possible to discover new and original ways of 
utilization. 

En - ae 

The Honey Bee and Pollen Collection. 

In Bulletin No. 121 of the Bureau of Ento= 
mology, United States Department of Agriculture, is 
published a very interesting and instructive paper on 
the behaviour of the honey-bee in pollen collecting. 
The following information is abstracted from the 
summary with which the paper concludes. 

Pollen may be collected by the worker bee upon 
its mouthparts, upon the brushes of its legs, and upon 
the hairy surface of its body. When the bee collects 
from small flowers, or when the supply is not abundant, 
the mouthparts are chiefly instrumental in obtaining 
the pollen. ‘The specialized leg brushes are used to 
assemble the pollen, collecting it from the body parts 
to which it first adheres, and transporting it to the 
pollen baskets or corbiculw of the hind legs, In this 
manipulation the forelegs gather pollen from the 
mouthparts and head; the middle legs, from the fore- 
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‘legs and from the thorax; the hind legs, from the 
middle legs and from the abdomen. 

Pollen grains are moistened and rendered cohesive 
by the addition to them of fluid substances which come 
from the mouth. Analyses show that honey forms 
a large part of this moistening fluid, although nectar 
-and secretions from the salivary glands are probably 
present also. é 

In the process of pollen manipulation this fluid 
substance becomes well distributed over the brushes of 
all the legs. The forelegs acquire moisture by brushing 
over the mouthparts, and they transfer this to the 
hairs of the breast and to the middle leg brushes when 
they come in contact with them. The middle leg 
brushes transmit their moisture to the pollen combs of 
the hind legs when they rub upon them. All of these 
brushes also transport wet pollen, which has come from 
the mouth parts and thereby acquire additiona! mois- 
ture. Dry pollen which falls upon the body hairs 
becomes moist when brought into contact with the wet 
brushes or with wet pollen. 

Pollen which the collecting bee carries to the hive 
is deposited by this bee within one of the cells of the 
eomb. Asa rule, this pollen is securely packed in the 
cell by some other worker, which flattens out the 
rounded masses and adds more fluid to them, 

Botanical Studies in the Virgin Islands. 

The Director-in-Chief of the New York Botanical 
Garden gives an interesting description in the Journal, 
issued by the Directors, of a voyage in the northern 
West Indian islands, made chietly with the object of 
studying the different species of the genus Cactus. Of 
most general interest is that part of the paper which 
deals with the botanical characteristics of the Virgin 
Islands. Reference is made first to the exploration of 
Tortola. The existence in this island of a small area 
of primaeval forest which contains many rare and 
characteristic species was one matter that caused the 
display of much interest. The author expressed 
pleasure on learning that steps may be taken toward 
the permanent preservation of this high altitude flora 
and the possible reatforestation of denuded areas 
adjacent 

The next island dealt with is the botanically little- 
known Anegada, This island, physiographically and 
geologically is totally different to all other islands of 
the archipelago. Its native flora contains many species 
not known to occur on the other Virgin Islands and as 
a whole it is strikingly Bahamian in relationship. In 
this island 123 species were collected. The author 
states that a more thorough botanical survey would be 
a notable contribution to geographic botany; the flora 
is highly specialized, and very few specimens from 
Anegada are preserved in any museum or herbarium. 
‘Two kinds of palms exist wild, whose botanical affinities 
are as yet unknown, inasmuch as neither flowers nor 
fruits of them have been scientifically observed. 
Specimens of their leaves were brought away, and 

-one palm was found to be a palmetto (Sabal) the other 
a thatch palm (probably Thrinax). 

AGRICULTURAL NEWS. 
Dees Se — ——————— 

The Presence of Arseuic in Plants. 

For some years it has been known that arsenic 
is normally present in the body of animals. Of late 
it has been shown that this very poisonous element 
commonly exists in plants, though of course in quan- 

tities which are far too small to allow of any injurious 
physiological action on the animal system. As 
a matter of fact it would appear that arsenic when 
present in certain quantities and in certain forms, is 

an important nutrient. 
Figures are given in an article in the Monthly 

Bulletin of Agricultural Intelligence and of Plant 
Diseases for February 1913, which show to what 
extent the substance is present in plant tissue. Fresh 
orange pulp contains 0-011 mgr. per 100 grms; the dry 
material, 0099 mgr. Fresh tangerine orange pulp 
has 1:012 mer; the dried pulp, 0-085 mer. Lettuce 
has quite an appreciable amount of arsenic, dry leaves 
containing as much as 0387 mgr. Banana pulp 
appears to contain 0006 mgr. in the fresh material 
and 0:033 mgr. when dried. In fresh rice and maize 
0-007 mgr. and 0:030 mgr., respectively, were found; 
whilst the dry materials contained 0008 mgr. and 
0.036 mgr., respectively. 

Even parasitic plants, which do not come in 
contact with the soil, contain arsenic; but although 16 
is indispensable for their proper development there is 
no relation between the amount of arsenic in the 
parasite and that contained by the host plant. 

In any individual plant, the green parts contain 
more arsenic than those which are not exposed to 
the light. 

Taxation of Jamaican Bananas. 

From recent telegrams many will be aware of the 
fact that considerable consternation has arisen in 
Jamaica as the outcome of a report that the United 
States Government has decided to impose a duty on 
imported bananas. Of the 40,000,000 bunches of this 
fruit annually received into the United States some 
17,000,000 are sent from Jamaica; and if, as has appar- 
ently been urged, a 5 cent tax on each bunch is put 
in force, the stability of Jamaica's principal industry 
will be severely shaken. 

According to a telegram published in the Finan- 
cial News (June 26, 1913) the action of the United 
States will be more particularly felt since the duty 
is to be imposed per bunch irrespective of size. The 
majority of stems sent from Jamaica are very small 
compared with those exported from Costa Rica and 
elsewhere so that under such a system unfair competi- 
tion is set up between Jamaica and other banana- 
producing territories. In particular, it will be the 
peasant-growers in Jamaica who will. be worst affected 
if the Tariff Bill becomes law. 

It is understood that representations have been 
made to the Home Government with a view to express- 
ing the desirability of sending a deputation from 
Jamaica, for the purpose of laying the Colony’s claims 
before the American authorities. 



THE AGRICULTURAL NEWS. Juty 19, 1913. 234 

INSECT NOTES. 

THE CORN EAR WORM ON RICE. 
In the Journal of the Board of Agriculture of British 

Guiana for April 1913 (Vol. VJ, No. +) there is an inter- 
esting article by G. E. Bodkin, B.A., Government Economic 

Biologist, which, under the heading The Nice Caterpillar, 
gives a very complete account of the life history of Laphy- 
gma frugiperda, and describes its attacks on rice in that 
colony. : 

POPULAR SYNONYMY. 

This insect has frequently been referred to in the Agr?- 
cultural News (See Vol. IV, p.90; Vol. X, p.74; Vol. XT, p. 
346) as a pest of Indian corn attacking the leaves and ears, 
and of cotton, attacking the bolls in the same way as the 
boll worm (//eliothis obsoleta). 

In the United States, Laphygma frugiperda is commoniy 
called the fall army worm. in the Lesser Antiiles it is 
known as the corn ear worm, and is often confused with the 
cotton boll worm when it attacks cotton; and, now, because 
of its occurrence as a pest of rice, it receives the common 
name of rice caterpillar. 

This insect is of very wide distribution through North, 
South and Central America and the West Indies. In 
addition to the food plants already mentioned (corn, cotton 
end rice) sugarcane, grasses, clover and peas have been 
attacked by it. 

METHODS OF CONTROL, 

In connexion with the control of the rice caterpillar the 
use of dry, powdered lead arsenate is recommended when 
this method can be adopted. Flooding the rice uursery beds 
is also believed to be a valuable means of control. The 
caterpillars come to the surface of the water, where they 
may be collected by hand, and then destroyed. 

Wild birds are useful aids to control, and Mr. Bodkin 
suggests that perches should be erected to attract them to 
the vicinity of the nursery beds. 

NATURAL ENEMIES, 

Laphygma frugiperda is controlled to a certain extent 
by several natural enemies. A few of these, which occur in 
British Guiana,are a hymenopterous parasite, a lady-bird beetle, 
and a wasp, Polistes nigriceps: all of these attack the insect 
in its larval stage. No egg parasites have as yet been found 
in British Guiana. The following account of a parasite of 
Laphygma frugiperda in the United States is taken from 
the same number of the Journal of the board of Agriculture 
of British Guiana that contains the account of the rice 
eaterpillar:-— 

‘Issue No. 6 of Vol. V of the Journal of Economic 
Entomology, contains an exceedingly interesting account 
of the parasitism of Laphygma frugiperda by Chelonus 
tevanus, Cress. Apparently this insect has the peculiar habit 
of ovipositing in the eggs of Laphygma, while the adult 
parasite emerges from the larva, ‘The adult parasite is 
approximately half as large as an ordinary house fly, 
and about as large as a mass of sixty Laphygma eggs. 
Eggs of Laphygma thus parasitized hatch in a normal 
manner, but the larva when about half grown prepares 
a pupal ce)l supported by a fine-meshed silken cocoon. ‘Two 
days after the completion of this cell, the larva dies, and on 
the following day the larva of the parasite emerges from 
a hole in the centre of the body of the caterpillar. The 
larva of the parasite then commences to spin its cocoon of 
white silk within the yellow cocoon of its host, taking 
several days for the process, A parallel case was observed 

by the writer | Mr. Bodkin} in the cane fields of Porto Rico. 
early in January ofrthis year. As Laphygma frugiperda 
commonly occurs in British Guiana it is quite possible that 
this curious parasite is also present.’ 

THE CONTROL OF FROGHOPPERS. 

The Department of Agriculture, Trinidad (June 20) has 
recently issued an interesting circular (Special Circular No 7). 
entitled Froghopper Notes by J. C. Kershaw, who is the 
Entomologist engaged in a study of these insects in that 
island. 

From this circular it appears that the recently 
discovered ‘Vermillion’ egg parasite has not been bred in 
captivity during the dry season in sufficient numbers to give 
any great amount of encouragement that it can be used 
under control as a satisfactory means of checking the 
froghopper during the coming season, 

In addition to the use of the green muscardine fungus 
which has given good results in the past and is being used 
on a large scale at the present time, it is suggested that 
there are three other means of combating the froghopper 
which promise some measure of success. ‘hese are outlined 
herewith, together with certain observations on them. 

NITROLIM. 

It is suggested that nitrolim (calcium cyanamide) should 
be used primarily as a manure, and secondarily against the 
froghopper nymphs. Its effectiveness in this latter connex-— 
ion has not yet been determined. Nitrolim is an artificial 
manure of particular interest because it contains a fairly 
large proportion of nitrogen (18 per cent.) obtained from the 
atmosphere by an electrical process (see Agricultural News, 
Vol. XI, p.279). Its manurial effect is not equal to 
that of nitrate of soda, and it is much slower in its action, 
according to experiments in british Guiana by Professor 
Harrison and others (see West Indian Bulletin, Vol. XILI, 
p-131), and in Antigua (see Sugarcane Experiments in the 
eeward Islands, J911-12, p. 85, and Botanic Station 

Report, Antigua, 1911-12, p.30). 

A disadvantage in connexion with the use of nitrolim is 
to be found in the fact that in the Tropics it rapidly loses a 
very considerable proportion of its nitrogen in the form of 
ammonia. Nitrolim kept for nine months in British Guiana 
lost 60 per cent. of its nitrogen. 

KEROSENE-LYSOL EMULSION, 

In the preparation of this emulsion 3 oz. lysol and 9 oz. 
kerosene are stirred into 4 gallons (Imperial) of soft water. 
This gives a 2-per cent. emulsion which, it is stated, wilh 
remain in its emulsified condition indefinitely, that is to say 
the kerosene and lysol will not separate from the water. 

The emulsion kills the froghoppers on coming into con- 
tact with them. It is applied from a bottle through the 
cork of which a short length of glass tube, of }-inch bore, is 
passed, the emulsion being shaken from the bottle in a small 
jet, not a spray, into the axils of the leaves where the adult 
froghoppers are in the habit of hiding. Used in this manner, 
this emulsion should be very effective, and at the strength 
suggested it should not have any injurious effect on the plant, 

A certain amount of difficulty is found in getting the 
emulsion properly applied. Boys are said to do the work 
better than men but they require constant supervision. 
The best time for the work to be done is as soon as the 
adults are to be seen on the canes in any numbers, and if 
this occurs while the canes are still small, not more than 
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breast high, the results of the treatment will be more 
satisfactory than if the work is carried out when the canes 
are taller. 

DESTRUCTION OF 

After each brood of froghoppers, the dry leaves on the 
growing canes should be examined for eggs, and if these are 
found in numbers the dry leaves should be removed and 
thrown into the cattle pens, where the eggs will be destroyed 
‘by the trampling of the animals. As an alternative, the trash 
might be stacked on the bare ground, where, if the eggs 
hatch, the larvae will not be able to find food. 

The removal of the egg-bearing trash should be 
accomplished as soon as possible after the eggs begin to 
appear, since these hatch during the wet season in about 
three weeks after being laid. 

EGGS, 

PREPARATION OF PLANTATION PARA 
RUBBER: A REPLY. 

In the Agricultwral News, Vol. XII, Nos. 289 and 
290 were published two articles summarizing a recent 
bulletin on the preparation of plantation rubber, by B. J. 
Eaton, Chemist to the Department of Agriculture, F.M.S. 
In this, attention was given, amongst other matters, to the 
fact that Eaton’s results on the maximum quantities of 
coagulants required for Hevea latex differed markedly from 
those obtained previously in Ceylon, by Parkin. 

In view of this fact, and also because, in general, 

Eaton’s paper appears to deprecate the Ceylon investigations 
referred to, Parkin has lately published a reply and retros- 
pect on the subject in the Zndia Rubber Journal (June 7, 
1913). 

An account is given first in this article of the conditions 
under which the Ceylon (1898-99) experiments in question 
were conducted. At this time, little previous work 
had been done on Hevea; indeed it was a_ period 
when attention was being given mainly to the culti- 
vation of Castilloa under plantation conditions. Wound res- 
ponse had not been scientifically recognized, and consequently, 
the latex used in the experiments was obtained mainly 
from initial tappings of Hevea trees, and was thicker and 
contained a larger percentage of caoutchouc than that 
procured in ordinary estate practice to-day from successive 
tappings rendered possible by wound response. Such latex 
from initial wounds may be more alkaline than that from 
subsequent tappings, and therefore require more acid 
for coagulation. A further condition of importance noted 
is the fact that the laboratory arrangements in Ceylon 
at that time were limited, though as pointed out, 
a plea of this kind will not serve to cover the wide dis- 
crepancy between Eaton’s figures for acetic acid and those of 
Parkin, even though the figures were originally stated as being 

- only approximately true. Another circumstance which might 
have affected the results was that Parkin used latex that was 
kept undiluted. According to Whitby, the development of 
natural acidity takes place much more rapidly in diluted 
than in undiluted latex. Lastly, Parkin intimates that his 
idea of what actually constituted a complete coagulation does 
not agree with the somewhat loose definition advanced by 
Eaton. 

Coming to the main points of the dispute, they may be 
grouped under four headings, and discussed in order. 

(1) The amount of acetic acid required to bring about 
complete coagulation. 

Eaton found that only about a tenth of the quantity 
«recommended in the Ceylon experiments is required. 

Parkin’s reply is that for reasons already touched upon above, 
his ]atex contained less natural acidity. 

(2) Is the amount of acid required independent of the 
dilution of the latex? 

Ia Parkin’s experiments, dealing mainly with acetic acid, 
the conclusion was reached that the amount of acid required 
depended upon the original quantity of latex present and not 
upon the dilution. Eaton found otherwise—the more the 
dilution the more acid is needed per unit volume of original 
latex Both Crossley’s and Whitby’s results on the same 
subject agree with those of Parkin, and evidently the matter 
demands re-investigation. In concluding his discussion of 
the point in question, Parkin reproduces some of Eaton’s 
figures to show that they disagree with that investigator’s 
statement, that the greater the dilution the greater is the 
actual amount of acid that must be added to bring about 
complete coagulation. 

(3) The percentage range or the minimum and maxi- 
mum of acid for complete coagulation. 

In connexion with this point, Eaton denies that 
there is a maximum figure for either acetic or other 
coagulant beyond which coagulation is incomplete, in 
spite of the fact that Parkin, Crossley and Whitby have 
shown independently that there is apparently an absolute 
maximum for acetic acid, while only a relative one for hydro- 
chloric acid and sulphuric acid. 

(4) The theory of Hevea latex coagulation. 
Under this heading Parkin discusses views on the subject 

in general. He maintains that the presence of protein is an 
important factor in coagulation, and likens latex to milk, in 
that just as the coalescence of the fat globules and the 
curdling of the protein are distinct, so in latex the segrega- 
tion of rubber globules and the actual clotting of latex are 
equally separate transformations. 

Without mentioning Eaton’s paper, Parkin concludes: 
‘it may be emphasized that by no means has the last word 
been said on the coagulation of latex. The subject still 
awaits complete elucidation.’ 

Ventilation and Fruit Storage —Since fruits 
produce carbon dioxide very rapidly, and since they brown 
and lose their flavour when they are not supplied with 
oxygen, the need for thorough ventilation during storage 
becomes apparent. Respiration of ripe fruits as well as that 
of green fruits is rapid, though fruit tissues that respire as 
actively in the absence of air as in the presence of air seemed 
to be those that have finished their growth and are ripe. If 
growing tissues, such as green peaches, are put in an 
oxygen-free place for a few days and then brought back into 
air, the rate of production of carbon dioxide does not entirely 
return te the normal. This would indicate a permanent 
injury to the protoplasm or to some of the enzymes due to 
insufficient oxygen. In this connexion it may be noted that 
the so-called ‘ice scald’ injury is due to the same cause, 
brought about by an accumulation of carbon dioxide within 
the paper wrappers in which fruit is stored. The question 
of wrappers for fruits would appear to be a matter 
worthy of an extended investigation from the standpoint of 
ventilation. Wrappers allow only a very small air space 
around each fruit. Some type of perforated or porous 
wrapper has been suggested as a possible means of combining 
the desirable qualities of the wrappers with better ventilation 
tion of the fruit. (From Bulletin 330 of the Agriculturak 
Experiment Station of the College of Agriculture, Cornel? 
University. ) 
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GLEANINGS, 

The Cuba Review (May 1913) remarks upon the fact 
that the cost of producing a pound of sugar in Cuba with 
a modern mill may be as low as 1°25c. 

The new St. Lucia lime factory building will be com- 
pleted about July 5, and it is hoped that the plant will 
arrive In time to start work in August. 

It is stated by the Curator of the Botanic Gardens, 
Dominica, that the half yearly examination of the agri- 
cultural pupils took place towards the end of June. 

Cotton stainers continue to cause considerable anxiety 
in Montserrat. It is likely that an effective parasite has 
been found, which may help to keep the pest under better 
control. : 

According to the Barbados Advocate, August 4 will be 
observed as an arbor day in that island. Applications for 
young trees may be made to tke Superintendent of 
Agriculture. 

A letter has been received from the Secretary of the 
Ceylon Agricultural Society intimating that the Z’ropical 
Agriculturist has been purchased by that Society, who are 
now the sole proprietors, 

In connexion with the recent Tuberenlosis Conference 
held at Trinidad, it is a significant fact that the Porto Rico 
Government has voted $150,000 to build seven tuberculosis 
hospitals, (From the Port-of Spain Gazette, June 22, 1913.) 

The Vozce of St. Lucia (June 14, 1913) reproduces an 
article from the Canada West India Magazine, which urges 
the necessity for an increase in the amount of money 
expended on advertisements by the West Indies. 

In Antigua, according to the Curator of the Botanic 
Gardens, the young cane crop continues to improve; just 
lately, however, it has been inclined to show the cumulative 
effect of the rather dry weather experienced in June. 

The issue of the Vorce of St. Lucia for June 21, 1913, 
contains an article dealing with the parasite known as 
‘love vine’, which has shown a tendency to spread in that 
island. ‘The article in question suggests methods of control. 

Amongst those commodities of the Republic of Hayti, 
the exports of which have greatly increased during 1912, are: 
coffee, cacao, logwood roots, lignum vitae and copper. 
(Diplomatic and Consular Reports, No. 5057—Annual 
Series. ) 

Amongst the work contemplated at the end of June in 
St. Vincent was the preparation and forwarding of exhibits. 
on behalf of the Permanent Exhibition Committee to the 
Canadian National Exhibition that will be held at Toronto 
during August. 

In the Jamaica Government Gazette (May 22, 1913). 
a list is given of the economic and ornamental plants which 
may be obtained at the price of 1d. from the Public Gardens; 
also alist of free economic plants. The cost of freight is 
only paid as far as any Jamaica railway station or seaport, 

In the Demerara Daily Chronicle Mail dition 
(June 20, 1913) two long and interesting reviews are given 
of the recently published Report on Sugar-cane Experiments 
in the Leeward Islands 1911-12, and of the Report on the 
Botanic Station and Experiment Plots, Antigua, for the 
same year, 

A table of statistics published in the Dominica Oficial 
Gazette (June 20, 1913) shows that of those agricultural 
commodities whose exports have increased the most during 
the period January 1 to May 31 for the present year as com- 
pared with the last, are: cacao, fresh limes, and concentrated 
lime juice. A reduction is shown in the cases of coffee, fire- 
wood cords and hardwood. 

The Gardener's Chronicle (June 14, 1913), in a short 
article on West Indian fruits, observes that Indian corn is 
largely grown in Jamaica, but that that journal is ata loss 
to understand why the plant should occasionally be classed 
as a vegetable. This would appear to be another case 
showing the necessity in Europe of a more wide-spread 
knowledge of the utilization of tropical produce. 

In a letter recently received at this Office from the 
Administrator, St. Vincent, the interesting facts are referred 
to that in St. Vincent, during 1911, legislation was enacted 
providing that all stallions of three years and over, under 
14} hands, skall pay a yearly licence of £3, while stallions 
ef 14} hands and upwards pay a license of only £1. The 
result of this legislation has been the castration of all stallions 
under 144 bands in height, which has in great part improved 
the standard of horse flesh in the Colony. 

A well-known tropical plant termed Euphorbia 
pilulifera has attracted considerable attention of recent 
years, on account of its value in the treatment of 
asthma, bronchitis, and other diseases of the respiratory 
organs. A recent investigation has led to the isolation 
of a large number of constituents from this’ plant, none 
of which are believed to possess any specific physio- 
logical action. Such yirtures as the plant has been presumed 
to possess would therefore not appear to depend upon any 
single substance of a definite chemical character. (Fron 
Publication No. 150 of the Wellcome Research Laboratory.) 
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’ 27. Teats: Large, evenly placed — — — 5 
STUDENTS CORNER. 28. Mammary veins: Large long, tortuous, branched 

— with double extension; large and numerous milk 

JULY, LL alae —  — -— 5 
29. Legs: Straight, short; flank { fine — aa ——s ae 

SEconp PERIOD. 

Seasonal Notes. Total 100 

There are several circumstances at the present time 
which render it convenient for the student to direct his 
attention to the question of judging animals by means of 
scale points. The action for instance, which is being taken 
in the Leeward Islands, and has already been followed in 
Trinidad and elsewhere, to put a stop to the adulteration of 
milk will have an indirect effect in that it will make it 
very worth while for stock-owners to breed from selected 
animals and obtain a maximum yield under the state of fair 
competition brought about, and another circumstance is that 
at this time of year, with the wet weather setting in and 
the consequent flush of green fodder, the animals are likely 
to be in good condition for a critical inspection. 

With a view to encouraging selection of dairy cows the 
Peete scale of points is reproduced from Zhe Agricultural 
Note-Book rare edition) ede Primrose McConnell, B.Sc. 

ScaLe or Poinrs For aia DGING A Mi cow. 

GENERAL APPEARANCE, PERFECT SCORE, 

Weight — = _ — —- 
Form: Inclined to be wedge-shaped — — 6 
Quality: Hair fine, soft; skin mellow loose, medium 
thickness, secretion yellow; bone clean, fine — 

Condition: Lean, though vigorous appearance 
when in milk —- — — -- — 6 

HEAD AND NECK, 

go to 

~ 
a 

Muzzle: Clean cut; mouth large; nostrils large — 1 
Eyes: Large, bright, full, mild — — — 1 
Face: Lean, long, quiet expression — =i ll 
Forehead: Broad — -- — — 1 
Ears: Medium size, yellow inside, fine texture — 1 
Horns: Fine; texture wavy — — — | 
Neck: Fine, medium length; throat clean; light 
dewlap — _ -- — — | 

FOREQUARTERS. 

12. Withers: Lean, thin — — = =F 
13. Shoulders: Light, oblique —_ ane a 

14. Legs: Straight, short; flank fine i — 

BODY. 

15. Chest: Deep, low; girth large with full foreflank 10 

eS FRO ICO et oe 

LO ed 

16. Barrel: Ribs broad, long, wide apart; large 
stomach — — — — = 10 

17. Back: Lean, straight, open-jointed — — ¥ 
18. Loin: Broad _ — — — a 
19. Navel. Large — -- — -— — » 

HINDQUARTERS, 

20. Hips: Far apart, level — -- — — 2 
21. Rump: Long, wide — — — 
22. Pin Bones or Thurls: High, wide ipa — — l 

23. Tail: Long, slim; fine hair in switch = — 4 
24. Thighs: Thin, long — — = 4 
25. Escutcheon: Spreading over thighs, extending ee 

and wide; large thigh ovals — 2 
26, Udder: Long, attached high and full behind, 

extending far in front and full, flexible; quarters 
even and free from fleshiness — = = <3) 

The judging of different cows of Sie milk capacities 
by means of the above table, particularly if carried out in 
conjunction with other students will be found both 
instructive and interesting. 

Note the great relative importance of the chest, barrel 
and particularly the udder points in judging milch cows 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

(1) What are the three essential conditions for germin- 
ation! What methods have been tried for accelerating the 
rate of germination’ 

(2) Of what use is carbon dioxide, (a) in the soil (b) in 
the air! 

INTERMEDIATE QUESTIONS. 

(1) Describe the process of kilnedrying of grain. 
(2) How would you proceed to calculate the number 

of feed units ina ton of Indian corn! [Corn contains: 
protein* 8-4 per cent.; fats,* 4°8 per cent.; carbohydrates* 
57°8 per cent. | 

FINAL QUESTIONS. 

(1) Prepare a statement showing the cost, in your 
district, of producing an acre of sugar-cane. 

(2) Write a short essay (of about 400 words) on the 
coagulation of latex, introducing the most recent views on 
the subject. 

Colonial Agricultural College at Tunis.— 
A short account of the agricultural college at Tunis is given 
in the Monthly Bulletin of Agricultural Intelligence and 
of Plant Diseases (March 1915) and some of the information 
presented is likely to prove of interest in the West Indies 
in view of the attention which is now being given to the 
question of tropical agricultural colleges. 

The Tunis college was founded in 1898 and since then 
it has been attended by upwards of 300 students; of these 
ninety-seven are engaged in farming in Tunis, and thirty-two 
n Algeria; twenty, who have remained in the colony, have 
taken up professions which are only indirectly connected 
with agriculture; 103 have returned to France and are 
occupied in farming; the remainder are in various parts of 
the French tropical possessions. 

As regards the institution itself, numerous experiments 
have been conducted there in regard to the use of new imple- 
ments, the application of manures, cotton trials, and irriga- 
tion work. Briefly expressed, the institution appears to be 
mainly a college for the teaching of dry farming, and conse- 
quently irrigation and various other branches of civil engineer- 
ing form important lines of study. 

From the article under consideration most of the 
instruction would appear to be largely of a practical nature 
though apparently the theoretical side is not neglected. At 
any rate the large number of students who have taken up 
agricultural employment would indicate that the institution 
at least serves a useful purpose. 

* Digestible, 
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FUNGUS NOTES. 

A NEW DISEASE OF THE CASTOR 

PLANT. 

An interesting account of a new disease of the castor 
oil plant (Ricinus communis, L.) is contained in the Memours 
of the Department of Agriculture in India, Vol. V, No. 4. 
The paper in question deals almost entirely with the 
morphological and cultural characters and parasitism of the 
causal fungus, but such of the information as is thought 
likely to be of interest to the general reader has been 
summarized in the following article. 

USES OF THE CASTOR OIL PLANT. 

The author (J. F. Dastur, B.Sc.), who is first assistant 
to the Imperial Mycologist, begins with a discussion of the 
economic importance of the castor oil plant. It is observed 
that oil from the seed is in great demand commercially 
owing to its value in the manufacture of Turkey red, and 
because of its medicinal properties. Castor oil is also used 
for illumination purposes and as a lubricant; it is employed 
for dressing tanned hides and skins; castor oil cake is an 
important constituent of manures; whilst finally, the plant 
itself is cultivated in Assam, for feeding the eri-silkworm 
on its leaves. Incidentally it may be mentioned that 
a beginning has been made with a view to growing the 
plant for this latter purpose in the West Indies. 

FUNGUS DISEASES OF THE PLANT, 

The castor oil plant is, on the whole, remarkably free 
from pests and diseases. ‘The most widely distributed 
perhaps is the leaf rust. In India, an Alternaria and a Cercos- 
pora have been found on the leaves and are at present under 
investigation; but the most important disease in India, and 

one which has for years caused considerable damage is that 
induced by Phytophthora parasitica, nov. spec. 

PAYTOPHTHORA AND WEATHER CONDITIONS. 

A characteristic feature attendant on the outbreak of 
this disease is the fact that it has been found appearing 
every year, at Pusa, about the end of June, after the rains 
have set in. In 1912, it appeared as early as June on 
account of the frequent showers received during April and 
May. The disease disappears by the beginning of September, 
at the end of the rains. It is therefore largely controlled by 
weather conditions. 

APPEARANCE OF DISEASED TISSUF, 

The fungus in question both destroys seedlings and attacks 
leaves of older plants. ‘he first indication of the disease is 
the appearance of a roundish patch of an unhealthy dull green 
colour on both the surfaces of a cotelydon. The disease 
spreads from the leaf to the petiole, thence to the stem and 
growing point, killing the seedling. In older plants the disease 
in the field is localized on the leaf blade. As the diseased spot 
gets older, it turns yellowish and then brown. On the under 
surface of the leaf, ina more or less advanced stage, there may 
be seen by the aid of a lens a sparse white web of threads 
originating from the unhealthy green-coloured portion of the 
diseased spot. These are the long and unbranched fruit 
stalks of the fungus, measuring from about 100 to 300 
microns in length. The mycelium within the tissues is both 
intracellular and intercellular, Wherever an intracellular 
hypha passes through a wall there is invariably a constriction 
of the hypha. THaustoria are very scarce. When a diseased 
petiole or stem is cut transversely, the ring of fibro-vascular 
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bundles becomes prominent by its black or brown colour on 
account of the fungus in the vessel. Internal sporangia 
have often been observed in the tissues of leaves, stems and 
fruits. Sexually produced spores (oospores) were not found 
in nature, but as will be mentioned later, were readily detected 
in pure culture. 

ARTIFICIAL INFECTION WITH SWARM-SPORES, 

In the investigation under consideration a large number 
of experiments were carried out to discover to what extent 
the fungus is an active parasite. Before pure cultural 
inoculations were made, either a portion of a diseased leaf 
was placed under moist conditions on a healthy plant, or 
spores were obtained froma diseased portion, grown in a petri 
dish and the swarm-spores placed on healthy leaves. When 
the fungus was taken in culture, swarm-spores (zoospores), 
suspended either in distilled water or in sterilized tap water, 
were invariably used for the various inoculations. The 
effect of inoculation was clearly perceptible within twenty-four 
hours by the inoculated area taking a dull unhealthy green 
colour. Sporangia were produced in about forty-eight hours 
after inoculation, when the inoculated leaf was kept moist by 
occasionally spraying it with water. 

FACTS CONCERNING PENETRATION, 

From the infection experiments it was found that 
the germ tubes of the zoospores penetrate the leaf three 
to five hours after they are sown on it. The penetration 
takes place on either of the surfaces and is not 
accomplished necessarily through ,a stoma. They may 
even break through the upper wall of the epidermal cells 
or penetrate between the cell walls }of two neighbouring 
cells. An interesting matter in connexion with these inocu- 
lation experiments was the employment of Klebahn’s 
method when that of putting a drop of water containing 
freshly discharged zoospores, failed. 

KLEBAHN’S METHOD. 

In Klebahn’s method the stems of joung plants are 
surrounded by a jacket of distilled water, containing motile 
zoospores in a glass tube about 4 inches long and }-inch 
broad, the lower end of which is plugged by a rubber cork eut 
into two equal halves and having a central board just big 
enough to enable the two halves to surround the stem in a water- 
tight manner without injuring it. The lower end is waxed; 
the upper end is kept open. Successful inoculations were 
obtained by this method without any wound being made, and 
the young plants wilted in four days. Plants three to six 
months old, however, remained quite healthy, owing mainly 
to the resistance offered by the cuticularized epidermis (hard- 
ened skin). 

ARTIFICIAL INFECTION OF FLOWERS AND FRUIT. 

A most interesting feature of this work was the dis- 
covery of the fact that castor oil flowers—particularly the 
male flowers—take the inoculation in a day, turning brown 
and then black. The fungus also causes the fruit to rot. 
Inoculations on dried fruit-invariably fail. Though in the 
laboratory, fruits and flowers are so virulently attacked, in 
nature they have been found to be entirely immune. The 
cause of this is attributed solely to the climatic condi- 
tions prevalent at the time of fruiting under ordinary field 
conditions. In other words, the fungus cannot make head- 
way in dry weather. 

VITALITY OF PARASITE IN THE SOIL, 
~ 

The final set of experiments in regard to inoculations 
concerned the question as to whether the disease can be 
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distributed in the soil. It was found that the fungus in the 
soil is not able to retain its vitality for two months— 
a most important result, since it shows that an outbreak can 
be checked by growing in rotation another, even a short- 
lived crop like a green dressing. It was also discovered that, 
in regard to seedlings which were attacked by the fungus in 
the soil, the point of infection was always confined to the 
surface level of the earth. In the field, infection has never 
been found at the surface level but always above it. 

A furtker account of the fungus will be given in the 
next issue of the Agricultural News. 

AGRICULTURAL AFFAIRS IN ST. KITTS. 

The following interesting account of agricultural 
matters in St. Kitts is taken from a report ona visit to 
that Presidency last May, recently forwarded by 
Mr. Tempany, B.Sc., F.1.C., Superintendent of Agricul- 
ture for the Leeward Islands. 

The primary object of the visit was in connexion with 
the reaping of the experiments with varieties of sugar-cane 
conducted in the Presidency, and with this the largest share 
of Mr. Tempany’s time was occupied. Three hundred and 
eighty-five experimental plots were, successfully reaped in 
the field, samples of the cane crushed, the juices analysed, 
and the results calculated and entered up. ‘he results may 
be regarded as satisfactory, and as constituting, to some 
extent, a record, the percentage of experiments successfully 
reaped being higher than on any previous occasion. 

In passing, comment is made on the remarkably good 
yields experienced in the field, the result forming striking 
evidence of the recuperative powers of the soils of St. Kitts, 
in view of the exceptionally unfavourable weather met with 
up to the end of last August. 

Considerable interest existed in St. Kitts (asin Antigua) 
on the question of syrup manufacture in preference to sugar, 
on muscovado estates. (See Agricultural Mews, Vol. XII, 
p. 179.) As prices ranged at that time, the former practice 
offered considerable advantages. A well attended meeting 
of planters was held in St. Kitts, and Mr. Tempany delivered 
an address on syrup-making, in which considerable interest 
was evinced. A number of planters also consulted Mr. 

’ Tempany personally on the subject, and visits were paid to 
several estates in the same connexion. Arrangements were 
made for the examination of samples at the laboratory, on 
payment of asmall fee;in this way sixteen samples were 
examined. On the whole, the quality of the syrups submitted 
was decidedly good. 

At the request of His Honour the Administrator, 
arrangements were made for an examination of the milk- 
supply of the town of Basseterre, during the visit, and in all, 
twenty-seven samples were examined. A separate report on 
this work is to be submitted to the Government. 

Samples of megass—fifteen—were also analysed in con- 
nexion with an enquiry into the composition of different cane 
varieties grown under varying conditions of soil and rainfall. 
Some measurements were also made in regard to the temper- 
atures of the soil at varying depths, on the experiment plots. 

Seven visits were paid to estates, partly in connexion 
with the reaping of the cane experiments, and partly on 
other accounts. Among these a special one was paid to the 
cacao plantation at Molineux estate, with reference to 
the dying out of trees in certain places. This problem 
will be dealt with in detail in due course. 

Further visits were paid to the Central Factory, and the 
work discussed with the manager and the chemist in charge. 

The quality of the sugar-making done during the present 
season is stated to be high. Special interest attaches to 
the trial of oil fuel in the furnaces, the arrangements for 
which are now completed. 

Opportunity, was taken to discuss various points with 
the Agricultural Superintendent, St. Kitts, with reference 
to the agricultural work in the Presidency. In this con- 
nexion mention may be made of the arrangements completed 
for the distribution of Paris green among the peasant cotton 
growers of Nevis, which should successfully avert a repeti- 
tion of the events of the previous season. 

After consultation with His Honour the Administrator, 
samples of water were drawn by Mr. 'l'empany from the 
Basseterre town reservoir for examination in the laboratory 
in Antigua, samples will subsequently also be submitted 
from the various country sources of supply, and the results 
reported on in due course. 

RUBBER-PLANTING ON HILLSIDES. 
The following article, which appeared in a recent 

number of the Agricultural Bulletin of the Federated, 
Malay Stutes (April 1913) has been reproduced, in the 
hope that the method it outlines may prove useful to 
planters, and others, in islands like Dominica, where, 
in some places, rubber is being planted under 
conditions similar to those referred to below, 

In planting Para rubber on the side of hills where the 
gradients are severe, I believe it would prove of great 

advantage to adopt the same method as that practised in 
Penang with nutmegs and cloves on similar situations. 

The system is simple enough. As soon as the young 
plants or stumps have been put out, a circle of about 3 feet 
in diameter is made round them and the earth taken from 
the upper half of this to the lower so as to form the circle 
into' a terrace. At each weeding after this, more earth 
should be taken from above the plant and the circle enlarged 
and weeded. If this be done constantly as the coolies come 
round at the regular weeding periods, it will be found that by 
the time the trees have reached maturity, these circles 
practically form a series of terraces on the sides of the hills, 
according to the distances the trees are apart. 

It will be noticed that the plants are all along being fed 
with the rich surface soil which alone should assist their 
growth, and for the same reason the circles or terraces round 
the trees are easily weeded and kept clean, as the top surface 
soil remains loose and friable for a considerable time. Apart 
from the entire eradication of lalang, no other weeding on 
the clearing is required, and the timber and grass will 
prevent heavy wash and quite do away with the necessity of 
drainage; of course the timber and stumps should ultimately 
all be removed and destroyed. The next benefit derived is 
when the tapping stage commences: for instead of the tappers 
having the difficulty of climbing slopes in an irregular way, 
they each take a circle or circles as the case may be, the 
walking being practically all on the level, and under these 
conditions the coolies should be able to tap the same, or if not 
very nearly the same number of trees as on the flat. 

Considering the saving of expense that can be effected 
in the directions I have mentioned, the system sbould not be 
unduly costly, and I think, on the other hand, it must be 
admitted it has many advantages over the method now 
usually adopted. I may in conclusion mention that this 
method of cultivation must be commenced while the plants 
are quite young, otherwise taking the earth from above the 
trees when once thoroughly established, would mean the 
lateral roots being interfered with and exposed. 
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CONTENTS ment of oil engines for automatic plonghs* were first 

—= satisfactorily overcome in 1910 by Robert Stock.* The 

‘ : motor-plough invented by this engineer has survived 
GR GE. : ; 

> the test of time, and there are now several hundred 
Agricultural Colleges for the : Herd Rook, West Indian 248 g)jready in use on small German farms. 
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Motor . Cultivation. 

a 79 

Sean JUT any pretence at an exhaustive 
VS) : 

, (3 treatment of the subject, an attempt has been 

+A made in this article to 

manner, the present state of motor cultivation in differ- 

ent parts of the world, One favourable opportunity for 

the recent publication 

svieW In a general 

doing so is presented through 

of a comprehensive account, by Dr Fischer,! of the 

position of this phase of agricultural engineering ir 
Germany. 

From the account given by this writer it would 

appear that after many years’ laborious and expensive 

experiments, the difficulties surrounding the employ- 

which were obtained during recent trials conducted by 

the Colonial Committee, Berlin: ‘On a mild sandy 

the 1:73 acres 

in one hour to a depth of 64 inches. ‘The field 

was 700 yards long, and of a convenient shape. 

Another day, 148 acres per hour were ploughed to- 

loam motor-plough worked nearly 

a depth af S{ inches. Lastly, in consequence of several 

stoppages due to the field not being sufticiently dry, 

only 0°99 acre was ploughed per hour to a depth of 7} 

inches. The consumption of benzine was, under the 

favourable conditions of the first day, only 12°3 tb. per 

acre, but on an average, in practice, it ranges from 

14:3 to 19°6 tb. per acre. 

registered by a break dynamometer, was 33:9 h.p. 

The power developed, as 

The technical success of the machine just discussed 

gave stimulus to other inventors to create improvements, 

particularly as regards change of gear and reversing. 

The former operation 1s important in connexion with the 

cultivation of undulating land; reversing is still more 

essenual, for if an unreversible machine happens to 

be brought up against a large stone or any other such 

obstacle, the mortifying and expensive procedure of 

invoking the aid of horses to shift it becomes absolutely 

necessary. 

Several new machines of the Stock type eventu- 

the but 

In a recent publication*, refer— 

ally appeared on German market, very 

few have surv ived. 

*Stock’s plough is described in this issue on page 230. 
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ence is made to a motor-plough of the Stock type, 

the wheels of which are equipped with shovel points 
to prevent slipping) which can be thrown flat against 
the rim when travelling over hard road. This would 

appear to be a feature of some practical importance. 

Of late, manufacturers seem to have turned their 

attention rather to the construction of disc motor- 

ploughs. Pihl’s patent motor-plough, for instance, 

carries in front of every ploughshare a revolving coulter 
for diminishing resistance. This feature makes Pohl’s 

plough resemble, somewhat, those machines which till 

the soil not by means of ploughshares, but by revolving 
hoes. In such machines, the driver sits in front of the 

three-wheeled vehicle which, in the distance, is said 

not to be at all unlike an ordinary automobile. 

As regards the efficiency of disc motor-plonghs, 
little data is available for pronouncing a final judgment. 

Experience shows they require more power to work them 
than ordinary motor-ploughs. On the other hand, their 
work is more intense, since the discs produce a fine 

alth during a single operation. Another advantage 
which they offer is the fact that the discs work in the 

same direction as the driving wheels, and although they 

may not actually propel, they do not act as brakes, 
as ploughshares do. One disadvantage of the disc is 

‘that it is liable to cut up and distribute couch grass, 
and other perennial weeds. 

In considering motor cultivation, the distinction 

between the self-contained implements just discussed, 

and the American tractor machine must always be 
borne in mind. ‘These tractors haul other implements 
besides ploughs. In the case of the ploughs, an advan- 
tage is gained under this system in that the shares are 

independent and yielding; also disc-ploughs can be 
substituted—a convenient matter, when, for instance, 

ease of penetration and a sort of cutting effect is 
desired, as in turning under long pen manure or green 

dressings. 

Tractors, at present, are employed in practice 

more extensively than the self-contained machine. In 
the western United States they are fairly commonly 

used, and are likely to become still more general. 
P.S. Rose* has lately collected data from thirty-six 
agricultural colleges in the United States to show that 

a somewhat deeper ploughing is needed there to obtain 
the best crop yields. To double a4 to 8 inch depth 
of ploughing, at least 50 per cent. more work animals 
would be required, and it is believed that this shows 
the economic necessity of mechanical power for deep 

cultivation. 

Quite recently, in Louisiana, the employment of 

tractors on sugar estates has been advocated.* Figures 
have been given to show that, with a six-mule team and 

a four-mule team, ploughing costs $8 and $4 per acre, 
respectively: and since tractur engines will do from 10 
to 20 acres a day as against one acre by animal power, 

it ix argued that, provided the land surface is suitable 
and there is sufficient work to be done, implemental 

tillaye onght to be very much more economical. 

It is maintained that, in Louisiana, more might 

be obtained from the land if a three years’ rotation 

were instituted, namely, two crops of cane and one of 

corn and peas. Under such a rotation every acre on 

the estate would have to be ploughed each year. To 
do this by mule labour would be prohibitive, but 
practicable with tractor power. The present position 

of the Louisiana sugar industry, although not referred 

to in the article in question, would seem to provide 
a further argument of an external economic nature in 

favour of the introduction of another staple crop into 

the cultivations of that State. It may be pointed out 

in passing, that the employment of tractor power 
necessitates the filling up of cross ditches—a matter of 
some moment in regard to Louisiana. 

Not only from North, but also from South America 

have favourable statements emanated concerning tractor 

ploughs. A recent publication” describes a trial made 
some few months ago in Peru, with a large 60 h.p. tractor 
costing with all accessories £2,000. It ploughed, under 

favourable circumstances, 3°57 acres at a depth of 
15 inches in sixty minutes, with a consumption of 
one tin* of paraftin, In Hawaii, according to another 
journal’, motor traction engines and motor-ploughs 
have been finding a place on some of the cane planta- 
tions. The one which has incurred most favour in 
Hawaii is the Caterpillar tractor. ‘The opinion of one 
manager is that a 60 h.p. tractor will plough 8 acres 
a day to a depth of 6 inches at a cost of $150 per 
acre. The machine will harrow 30 to 40 acres a day, 

Perhaps the most thorough trials of tractors and 

motor-ploughs were those conducted under the auspices 
of the Royai Agricultural Society of England* in 1910. 

In these trials, the best all-round etticiency was obtained 

from a 25 to 30 h.p. compound steam-tractor weighing 

5 tons. ‘The oil-engine machines were not so success- 

ful. It has to be remembered, however, that consid- 

erable improvements have been etfected since the time 

of these experiments. 

From the point of view of the investor, the most 

intimidating feature of motor cultivation is the question 

*Presumably 5 gallons. 
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of depreciation. For tractors, it is estimated that at 

least 10 per cent. must be allowed for wear and tear. 

Motor-ploughs are still too recent to permit of their 
durability being definitely determined. Dr. Fischer 
states: ‘It is usual to calculate for interest, amortizemend 

and repairs, 25 per cent. of the purchase price which 
amounts for Stock’s and similar ploughs to about £830, 
for the large Ihace ploughs £1,130, and for the smaller 

ones £735. Such figures have to be reckoned with, even 
with competent drivers, because the machines have to 
work under unfavourable conditions, and the quick-rua- 
ning engines (720 revolutions per minute) soon wear 

out. It must be remembered, too, that, apart from wear 

and tear, the constant introduction of new types lowers 
at least the selling-price of the less up-to-date machines 
already in use. 

As a fitting conclusion to this review, reference 

may be made brietly to the employment of motor culti- 

vation in the West Indies. For some years, in British 

Guiana, Trinidad and in Antigua, steam power has been 

employed for ploughing purposes, but of late, oil locomo- 
tives have been introduced into Demerara in connexion 
with rice cultivation. The possibility of their employ- 

ment in Antigua has been brought to the notice of 
planters’, but in that island haulage of implements by 

stationary engines seems best suited to the soil con- 
ditions obtaining in that Presidency. 

In any consideration of the employment of motor 

cultivation, it must always be remembered that 

although efficient machines exist, both in the form of 

tractors and self-contained implements, their econ- 

omic employment depends upon two outstanding 

factors: labour conditions and soil conditions. ‘That 

circumstances may actually demand their introduc- 
tion into some of these islands is made evident by 

the recent decision of the Government of St. Croix!” 

to vote 30,000 frances for the purchase of a motor- 

plough with which will be at the 

service of planters. The Government has furthermore 

authorized the employment of an engineer, and the 

expenditure of a sum not exceeding 500 francs monthly, 

to defray the expenses connected with the working of 
the machine. 

accessories, 

'Mouthly Bulletin of Agricultural Intelligence aud of Plant 
Diseases (June 1913). 

“Agricultural News, Vol. XT, p. 408. 
® Experiment Station Record, Vol. XN VII, No. 7, p. 685. 
4 Experiment Station Record, Vol. XXVIII, No. 9, p. 892. 

5 Louisiana Planter (June 21, 1913), 
© Peru Today (May 1913). 
7 Australian Sugar Journal (May 8, 1913), 

S Jowmnal of the Royal Agricultural Society of England, 
Vol. 71, p. 179. 

8 Agricultural News, Vol. X, p- 

1° St. Croix Avis (June 25, 1913) 

159. 

The figures in the following table have been derived 
from the references quoted. The table is intended to serve: 
purposes of general comparison, and to give an idea as to- 
what the motor-plough and tractor can do; but too much 
importance must not be attached to the figures individually. 

5 ae S 2s Fuel 
Trials. sis Bees HP per 

62m as 3 acre. 
zee ay 

Germany’ (motor-plough) 14 6°5 33°9 13 tb. 
England* (motor-plough) — 1°5 6 4 2 gals 
Peru" (tractor) 28°5 15 60 ee 
Hawaii‘ (tractor) 8 6 60 _ 
England® (tractor) 5 D 18 Suliass 
Australia® (tractor) 23 31D 30 1 aie 
Price of machines (approx.): Germany (motor-plough), £850; 
Peru (tractor), £2,000 England (tractor), £275. 

SUGAR INDUSTRY. 
——— 

THE DATE SUGAR INDUSTRY 

IN BENGAL. 

In Bengal, the date palm is planted at the rate of some 
350 trees to the acre, preferably in light soils in humid local- 
ities. The trees take some five or six years to come into- 
bearing. 

In a valuable paper in the Memoirs of the Department 
of Agriculture in India, Vol. II, No. 6, it is stated that 
one hundred and seventy pounds of juice per tree per 
annum is regarded as a fair average yield throughout the 
date sugar district, and, at a conservative estimate, the profit 
is 33 annas (about 5d.) per tree. The date palm yields its juice 
in the cold season. The writer makes the important suggestion 
that the Palmyra Palm (Borassus flabelliformis), which yields. 
its juice in the hot season, might be planted with the date 
palm, in order to produce a regular supply. This would 
render practicable the establishment of central factories in 
place of the crude and wasteful native arrangements for 
manufacture and refining. 

The feature of the industry which requires improvement 
most is the operation of tapping. The date palm is not 
punctured as is the maple tree, but is systematically pared, 
and the proper flow of juice appears to depend upon a kind 
of wound response. A number of different factors affect the 
yields, but the chief point is that the juice necessarily 
remains in contact with the air for a considerable time and 
great losses occur through fermentation. Annett (the writer 
of the paper) found that sponging the wounds with dilute 
formaldehyde solution greatly retarded inversion—much 
more so than the native smoke method does. 

As regards manufacture, the average loss of sucrose on. 
boiling worked out at 12°5 per cent. and of total sugar 12-2 
per cent. This could be reduced by the adoption of cleanly 
methods in the native factories. 

In connexion with the purely chemical aspects of date 
sugar, the following facts should be of interest. In compar- 
ing date palin juice with that from the Red Mauritius sugar- 
cane, it was found that a sample of the former contained 
sucrose, 11°61 per cent., reducing sugar, 0°83 per cent. 
A sample of the cane juice gave: sucrose 18°80 per cent, 
reducing sugar 0°26 per cent. : 
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FRUITS AND. FRUIT: TREES. 

CACAO PRIZE-HOLDINGS COMPETITION, 

DOMINICA. 

The report on the above competition held in the Grand 
Bay District during 1912-13 has just been received, through 
the Curator of the Botanic Gardens, Dominica, from Mr.G A. 
Jones, Assistant Curator. The chief points of interest are 
summarized in the following article. 

The competition which the report describes was origin- 
ally inaugurated by the Imperial Department of Agriculture 
with the object of improving the methods of cacao cultivation 
amongst the peasant proprietors of the different districts. 
As on previous occasions (see Ayricultural News, Vol. XI, 
p. 132) there were two classes of holdings: Class I, for 
holdings not over 4 acres and not less than 1 acre of cacao 
in bearing; Class IT, for holdings under 1 acre having not 
less than 100 trees of cacao in bearing calculated at a reason- 
able distance apart. 

All the holdings were visited three times during the 
year by the Local Instructor (Mr. J. O. Henderson) 
and the Assistant Curator of the Botanic Gardens 
(Mr. G. A. Jones). Work that should be done was indicated, 
trees and brances which were useless were marked out, and in 
several cases, where drains were required, the Instructors 

lined out the course. The peasants were shown the proper 
methods for removing pods from trees and they were told of 
the danger of allowing husks to lie about the plots. The 
need for manuring and wind-breaks, and for the removal of 
the lower branches of shade trees was also carefully pointed 

-out. The majority of the competitors seemed willing to 
take advice with the exception of that concerning the 
removal of trees. ‘The institution, however, of an experi- 
mental plot, by the Instructors, with the object of proving 
that a maximum crop does not follow when the trees are 
overcrowded, had a useful effect in causing several of the 
competitors to believe in, and carry out the operation of 
thinning cacao plots. 

As regards the award of prizes, the first in Class I was 
-divided betw2en two competitors, and in the second Class, 
owing ‘to lack of merit, the first prize was not awarded. On 
the whole, the general standard was very satisfactory. 

A most encouraging feature of the competition was the 
circumstance that the former prize winners, although ineligible 
for re-competition, spare no effort in keeping their plots in 
excellent order and up to the standard which they had 
-attained in the competition of the former year. Indeed the 

stage has been reached in the Grand Bay District and in 
La Plaine as well, when it is not necessary again to offer 
money prizes. In the opinion of the Assistant Curator, if 
annual visits are paid by an Agricultural Officer it will be 
quite sufficient for keeping the people, whether former 
competitors or not, on sound agricultural lines. 

Cheap and Satisfactory Way of Shipping 
Bananas —Interesting particulars concerning the banana 
exports to Europe from the Canary Islands are presented in 
Diplomatic and Consular Reports, No, 5073—Annual 

Series. he total trade showed a slight increase on that 
of the previous year. The amount of fruit sent to France 
underwent a large increase, but to all other continental 
countries very little difference was noted. During 1912, 
however, Germany received 20,000 crates less, whilst the 
United Kingdom’s imports showed an increase of 60,000 
crates. An increase of nearly 5c. per crate in the freightage 
on bananas shipped from the Canaries has inflicted a heavy 
loss upon shippers, and the position became so difficult 
that some of the most important houses started a line 
of steamers to carry their own fruit. One principal house 
tried to get over the difliculty by employing a papier maché 
covering for the fruit instead of wocden crates. This reduced 
the space considerably. The experiment, it is said, has given 
most satisfactory results, both as regards the condition of the 
bunches on their arrival at their destination, and as regards 
the cost of packing, on which a great saving has been 
effected by the new method. 

Exhibits for the Bristol and Toronto Exhi- 
bitions.—A letter has been received from the Secretary of 
the Agricultural and Commercial Society of Grenada to the 
effect that a large selection of interesting exhibits are being 
forwarded through the Imperial Department of Agriculture 
to Toronto. ‘These include, amongst other articles, different 
specimens of cacao, coco-nut, spices and fruit products, 
A communication from the Agricultural Superintendent, 
St. Kitts.Nevis, also contains satisfactory information in 
regard to the representation of these islands at the Toronto 
Exhibition. It is stated that the exhibits, ninety-six in number, 
consist of sugars and by-products, cotton and by-products and 
various kinds of preserves. According to the Dominica 
Official Gazette (July 4, 1913) full advantage has been taken 
for advertising in England at the Bristol Show, Dominica 
limes and citrus fruits in general. A list of the exhibits is 
published in the Gazette referred to. 
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AGRICULTURAL COLLEGES FOR THE 
TROPICS. 

RECENT MEETING IN LONDON. 
An account, in proof form, of a recent meeting at 

the residence of Sir Robert Perks, has been received 
at this office through the courtesy of the Editor of 
Tropical Life. The gathering, which was an influen- 
tial one, had for its objects the discussion of: (1) the 
necessity for establishing agricultural colleges in the 
Tropics; (2) why it was necessary to have at least two 
colleges, one in the East (perhaps Ceylon) and one in 
the West (probably at Trinidad); (3) the scope and 
possibilities of such colleges when established. 

The feature of the evening was Mr. Norman 
Lamont’s speech, which is reproduced below. It will 
be observed that in regard to the scope of the 
proposed institutions, Mr. Lamont’s remarks are in 
agreement with predictive statements on this point, 
made previously in the current volume of the Agri- 
cultural News on pp. 198 and 216. 

; After referring to the suggested institution by 
Lord Reay’s Committee of Readerships in Tropical 
Agriculture in England, and to the more recent pro- 
posal of Agricultural Colleges in the Tropics, 

Mr. Lamont said:— 

This latter proposal is not a new one, but its importance 
has only become recognized in the last few years. 
In the Colonies, themselves, it is creating not only interest but 
enthusiasm, as we may see from their newspapers, and from 
the debates and discussions in their Agricultural Societies. 

Why is there this increasing interest inthe question? It 
has long been recognized in temperate climes that skill and 
science are more and more necessary in agriculture; but the 
rich virgin soils of the Tropics, their perpetual summer, and 
their cheap labour, have enabled their crops to be grown so 
easily, and harvested so profitably, that the idea became 
prevalent that skill and science were altogether superfluous. 
But now that soils are getting tired, if not exhausted, 
that prices are falling, that substitutes are being invented, 
and that vast new areas are being rendered available for 
cultivation by railway extension, and other improvements 
in means of communication, it is seen that science is 
imperative, that only the most highly-skilled and trained 
men must be employed, that the last ounce of produce must 
be extracted from the soil, if cultivation is to continue 
profitable. G* 

' In the sugar-industry this has, for some time, been 
obvious, In the rubber. -Industry it has recently been brought 
home to a host of new and puzzled Directors, themselves not 
precisely experts in tropical agriculture, by the very great 
difficulty of obtaining trained men as managers, and assist- 
ants, on their plantations. 

"But the establishment of this College i is needed not only 
for the maintenance of the sordid, necessary dividend, but 
for the advance of knowledge. It would be of great assist- 
ance to Universities here; for a Tropical Research Station 
would re-act very favourably on research work at home, and 
most valuable new facilities would be afforded to post-gradu- 
ate workers, especially in the three important subjects of 
Botany, Entomology, and Mycology. Furthermore, the 
interchange of teachersand students would certainly stimu- 
late ideas, 
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Again, new careers are opening out in these three 
subjects for experts, specialists, advisers, inspectors, and 
instructors under the Departments of Agriculture which are 
being established, or enlargened, by all our tropical Colonies. 
At present, the young men of the better class in those 
Colonies seek their fortunes far too largely in the two 
professions of Law and Medicine. Our - Institution would 
give them a new chance of shaping a career interesting and 
remunerative, and at the same time full of work important 
to the future of their native land. 

So much for the need for the College; now a few words 
as toitsscope. This question of scope has been so thoroughly 
argued in a brilliant article in Vuture, over the well-known 
initials J.B.F., that the discussion on this point may be 
regarded as closed. The institution must be an Agricultural 
College of University rank. A full-blown University would 
be too costly, too ambitious. Some of its departments would 
certainly be starved, and its general prestige lowered in 
consequence. Besides, needs, other than agricultural, can be 
met in existing institutions, either in the colonies or here. 
A mere agricultural college, on the other hand, would 
doubtless be cheaper, and might satisfy local requirements 
and the desires of the planters; but it would do so at the cost 
of its usefulness to the Mother country. 

To be successful, it is essential that the proposed 
institution should enlist the sympathy and support of 
Cambridge, Edinburgh, Reading, Kew. Its object must be 
not merely to spread knowledge, but to increase it. It must 
provide facilities, therefore, not only for teaching, but 
research. Our college must include a Tropical Research 
Station for students from the United Kingdom to study 
tropical problems on the spot. 

On the spot. What spot? This is a thorny question. 
The British Empire undoubtedly contains many suitable spots, 
but it seems to me that above all others, two localities stand 
out pre-eminent. In size, wealth, population, healthiness of 
climate, and variety of cultivation, as well as in their central 
situation, no other colonies appear so suitable as the two 
great fertile islands of Ceylon and Trinidad. As between 
these two, I cannot attempt to decide. I can make no 
claim to impartiality; and I have never visited Ceylon. But 
surely in the Empire there is room for two such institutions, 
And I do say this, that if the College or if one of two such 
Colleges, is to be situated in the West Indies, then the fact 
of the existence of the Imperial Department of Agriculture 
will be of enormous advantage. 

The Imperial Department was established about fifteen 
years ago, as the outcome of one of the recommendations of 
the Royal Commission of 1897, and under its successive 
Commissioners, Sir Daniel Morris, and Dr. Watts, it has 
done excellent work. It has already its staff of experts 
engaged in research, and is therefore well suited to become 
the nucleus of a University College. It is, however, situated 
in the island of Barbados; and if L may say so in the 
presence of Dr, Watts, its work in Barbados is done. Bar- 
pados is a small island with only one industry—sugar; and 
its sugar industry is already well cared for by a capable 
Local Department of Agriculture. Neither in soil nor in 
climate’ is Barbados typical of the other West Indian 
Colonies, and it is no longer the junction of the various 
steamer services. If, then, the Imperial Department were 
transferred from Barbados to Trinidad, you would renew 
its usefulness, you would enlarge its field, and you would 
lay the foundations, and lay them firm, of a Tropical 
College of Agriculture which would be of service to our 
whole Empire. (Applause.) 
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WEST INDIAN COTTON. 
Messrs. Wolstenholme and Holland, of Liverpool, 

write as follows, under date July 14, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report the sales of West Indian Sea 
Island have been confined to about 70 bales Jamaica 
at 14d. and 80 Bales St. Vincent 21d. to 25d, with a few 
St.Kitts 163d to 193d. 

The market is dull and the only enquiry is for cheap 
cotton round 14d. and superior cotton from St. Vincent. 
The medium grades have recently been quite neglected, and 
any offers that spinners may make for these qualities will 
ke in order to put into stock; consequently their ideas will 
be lower, 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending July 12, is as follows:— 

Without any sales this week, we have only to report 
the market as quiet, and renew our Jast quotations. 

We quote, viz.: 

Extra Fine 28c. to 29c. = 16d. to 16}d.c.i.f., & 5 per cent. 
Fully Fine 26c. to27c. = 149d.tol5id. ,, ,, "5, 35 
Fine 25e. = 144d. Ge osys oats 

Herta Pine oF | 2c, to 26e. = 134d. to 143d. , 
in preparation 
Fully Fine oF } 220 _ 121d 
in preparation f ~~~ eet yoo o 5 

Fine off in \ 20¢ ay 

preparation Ju ~ cae he Nom oO 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to July 12, 1913, were 2,703 
bales, 6,713 bales, and 4,720 baies, respectively. 

COTTON IN EGYPT. 

In a recent number of the present volume of the Agri- 
cultural News (No. 292) were presented interesting particu- 
lars concerning the object and the work of the Agricultural 
Bank of Egypt. In the present issue, the information given 
below regarding the cultivation of Egyptian cotton, abstracted 
from a paper by the Superintendent of the Peradenyia Experi- 
ment Station, should prove of equal interest to readers of 
this journal. 

ADAPTABILITY OF COUNTRY FOR EGYPTIAN COTTON, 

There are several factors that are not generally con- 
sidered by cotton planters in countries other than Egypt, 
who attempt to grow Egyptian cotton. The first is, that 
Egyptian cotton may almost be regarded as an exotic, seeing 
that Egypt is quite an exceptional country for growing it to 
perfection, it being a land where neither drought nor flood 
nor frost occurs. A second consideration is, that the 
soil is perhaps one of the richest alluvial deposits 
in the world-—rich, brown mud brought down from 
the Abyssinian mountains by the Nile, and with which 

the land is replenished every year. Thirdly, by the 
wonderful system of irrigation adopted, the amount of water 
required by the cotton plants can be gauged to a nicety, 
and it is of primary importance that the young plants 
should not have too much at first, and that there should be 
plenty during the bolling season; though even then it must 
be carefully regulated, or over-watering will lead to shedding 
of the bolls. Fourthly, Egypt has practically no rainfall in 
the cotton-growing regions, and rain, falling when the cotton 
is ready for picking, is very detrimental, dashing it to the 
ground and rotting it. And, lastly, the demand for Egyptian 
cotton is a limited one, as it is too fine for ordinary commercial 
purposes, and is generally used mixed with American cotton, 
The limited demand is especially noticeable in the case of new 
varieties such as Sakellarides or Nubari, the latter of which is 
said to be of particular value for the canvas lining of motor-car 
tyres. Egypt herself can oversupply the demand in these 
special varieties, and it is therefore suggested that any 
planter wishing to grow Egyption cotton should avoid these 
and keep to the original and good-all round Mit Afifi. 

PRICE OF COTTON AND RENT OF LAND. 

Although the price obtained for Egyptian cotton is so 
high, Re. 1 (1s. 4d.) per tb. being paid for first-class Mit Affi 
on the spot, and for the other varieties, 1s. 5d. and Is. 6d. 
per lb., as against 6d-7d. for American, it is not the fellah 
or cultivator who profits, for the purchase price and rentals 
of land are very high. For first-class land 2,000 rupees is 
a moderate price, and as much as 225 rupees the rental for 
one year. Practically there are no private European planters, 
but there are afew big European land companies, engaged for 
the most part in reclaiming either the salt, waste land along 
the seacoast of the Delta, or where the sands have encroached 
on the good soil. 

On good lands, cotton is generally alternated with 
either maize, wheat, barley or beans. The fellah does 
not generally manure his cotton save witha little manu- 
rial refuse from his village and cattle sheds, with the 
mud thrown up in cleaning the canals, or by ploughing in 
his clover after the first or second cutting. With careful 
cultivation, however, and provided his crop has been free of 
insect pests, he can count on obtaining 1,260 tb. of seed- 
cotton per acre. But where artificial manures are applied, 
as much as nearly double that quantity has been obtained. 

METHOD OF CULTIVATION, 

After the land has been thoroughly ploughed and 
ridged, the seed is planted in May by hand two-thirds up 
the ridge, eight or ten seeds to a hole, and the distance 
apart according to the soil, the average being 24 by 1} feet. 
About a month after sowing, the young plants should be 
thinned out, eliminating all small and sickly ones and 
a species of poor cotton called ‘Hindi’ or Indian cotton, 
which is invariably mixed in with the good, leaving only 
two strong plants in each hole. The plants then receive 
their second watering, the first having taken place directly 
after sowing the seed—thus a month elapses between the 
primary waterings. Thereafter the periods decrease in time— 
twenty-five, twenty, eighteen, and twelve days, respectively. 

Great care is exercised not to allow any water to 
stagnate on the land, as this is fatal to cotton, good drainage 
being as essential as water; and this one thing Egypt has to 
watch carefully, lest her soil becomes over-irrigated and the 
subsoil water-logged. To guard against this, big drainage 
pumps are now being erected, by which the surplus water 
is pumped into the sea. 

The above account will be continued in the next issue 
of the Agricultural News. 
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VETERINARY NOTES. 

DISINFECTANTS AND DISINFECTION. 

A useful account of some common disinfectants and 
the ways of employing them is given in the Agricultural 
Journal of the Union of South Africa, for May 1913. The 
writer, W. Jowett, F.R.C.V.S, of the Veterinary Division 
of the Department of Agriculture, commences by referring 
to the importance of destroying carcases of diseased animals, 
either by thorough burial, or by cremation. In regard to 
the burial of animals that have died from such a disease 
as anthrax, it is noted that care must be taken to prevent 
soiling the ground with any discharges from the dead body. 

METHODS OF CREMATION, 

In connexion with cremation, the writer advocates the 
following procedure: A trench about 9 or 10 feet long, 
5 feet wide and 5 feet deep should be almost filled with 
wood arranged cross-wise and moistened with kerosene. The 
importance of ventilation to ensure complete combustion in 
the process of cremation is strongly emphasized, and in this 
connexion, reference is further made to the ingenious method 
of cremating carcasses originated by Major-General Smith. 
Briefly it consists in digging two trenches in the form of 
a cross, over which are placed two iron rails. The fuel is 
put on the rails, which bridge the centre of the cross, and the 
carcass is placed on the top of this. In some cases it is 
desirable to dismember the body before the cremation. 

GASEOUS DISINFECTANTS. 

Proceeding to discuss the employment of common dis- 
infectants in the prevention of diseases, mention is made 
first of sulphur dioxide gas, which, as a fumigation agent, 
is useful for destroying rats, flies, fleas and various biting 
flies which may serve as intermediaries and propagators of 
diseases, In regard to the generation of this gas, it is noted 
that the sulphur should be moistened with spirit in order to 
favour combustion. About 5 tb. of sulphur may conveniently 
be burned for every 1,000 cubic feet of space in the building 
to be disinfected. It is pointed out that two disadvantages 
of sulphur dioxide are that it bleaches colours and has only 
a superficial action. 

The next disinfectant considered is formaldehyde, 
a substance which has very powerful germicidal properties. 
The gas can be prepared from a whitish powder known as 
as paraform, or the disinfectant, dissolved in water may 
be simply sprayed. In employing the gas itself, the 
most convenient method is to prepare it from formalin 
by the action of potassium permanganate. It is recom- 
mended that for every 1,000 cubic feet of air space, 
20 oz. of formalin and 16? oz. of potassium permanganate 
crystals should be used. Before evolving the gas, the 
walls must be sprayed with water, and doors and windows 
made as air tight as possible. 

CHEMICAL SOLUTIONS. 

teferring next to chemical solutions, the writer states 
that it is always advisable to apply hot solutions in 
preference to cold ones, owing to the greater germicidal 
power of the former. It is strongly emphasized that before 
disinfecting stable fixtures, harness, utensils, etc., a prelim- 
inary cleansing with soap and boiling water is essential. 

Although, in the next section, the different forms of 
carbolic acid are recommended for use, creso], or straw- 
coloured carbolic acid is believed to be the cheapest, most 

satisfactory and useful disinfectant for general purposes 
Crude carbolic acid, because of the oil it contains, is of 
uncertain action. The interesting fact is noted that the 
germicidal effect of carbolic acid is increased by the presence 
of common salt, but that the presence of oil and grease 

diminish the germicidal power. The carbolized oil at one time 
so extensively employed by attendants on animals is now 
known to possess little, if any, germicidal power. Lysol is 
also recommended as a satisfactory disinfectant, particularly 
for surgical purposes. It is rather expensive for common use. 

Observations are next given concerning the employment 
of corrosive sublimate. Most of the disinfectants so far 
described cannot be conveniently used in cowsheds or dairies 
owing to their objectionable odour. Corrosive sublimate 
requires cautious use because it appears to be harmless. It is 
a white crystaline salt not readily soluble in water, and forms 
an odourless, colourless solution which is extremely poisonous 
and must be used for utensils only with the greatest care. 
A solution 1 in 1,000 suffices for the destruction of non- 
sporulating organisms in a few minutes. To kill spores, 
a 1 in 500 solution may be employed for an hour or so. 

CHLORIDE OF LIME 

For the disinfection of cars, trucks and floors of stables, 
etc., a freshly prepared solution of chloride of lime (6 to 5 oz. 
per gallon) may be used. When fresh, chloride of lime is 
a good general disinfectant and deodorant, but it is readily 
attacked by various kinds of organic matter. Although 
chloride of lime has been used for disiafecting diseased excreta, 
it is stated that cresol is more dependable for this purpose. 

DISINFECTION OF LEATHER, 

The account of the routine of disinfection, given at the 
end of the article under consideration, contains several facts 
which may be noted briefly in this abstract. Infected 
leather work and leather goods should not be steamed or 
boiled or treated with forraalin. ‘he best procedure is to 
scrub them with soap and water, and then immerse them for 
two hours in a bath of cresol. The disinfection of skins and 
hides may be done by immersion for twenty-four hours 
in a bath of 2 per cent. cresol or in a solution of corrosive 
sublimate (lin 1,000). Formalin and steam cannot be used 
because they injure skins. The substances recommended, 
however, have no such destructive action. 

In preparing lime-wash and chloride of lime for disin- 
fecting walls, light coats applied, are bet'er than heavy ones, 
as the latter are apt to peal off. It may be noted that 
the addition of about 5 per cent. of common salt to lime- 
wash will tend to render the latter more adherent. Glue 
is sometimes used for the same purpose. 

An interesting article on milk production is published 
in the Journal of Agriculture of New Zealand (May 15, 
1913). This deals principally with the effect of change 
of pasture and feed on the yield of milk. It has been 
demonstrated by means of tests that a complete change 
for a dairy herd as well as for sheep is conducive to better 
results; if the cow-paddock be divided into small areas so 
that the animals may be continually moved on to clean 
ground, the increased milk-yield soon compensates the 
outlay in extra fencing. The same principle of change 
applies to feeding in general, and the matter would seem to 
be worthy of the careful attention of stock-owners in the 
West Indies. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 
The editorial in this number of the Agricultural 

News describes in a general way the present state of 
motor cultivation in different parts of the world. There 
is reason to believe that this form of power is likely to 
come into more common use in tropical agriculture. 

On page 243, a brief account is given of interesting 
facts concerning a recent investigation of the date sugar 
industry in Bengal. 

An article, on page 245, describes an important 
meeting recently held in London to discuss the 
proposed establishment of an agricultural college in 
Trinidad and in Ceylon. 

Veterinary Notes, on page 247, contain information 
concerning disinfectants and their employment in 
respect of estate animals. 

Under the caption Insect Notes, on page 250, will 
be found an interesting account of pests observed in 
Antigua. 

The recently issued Reports on the Botanic 
Stations at St. Kitts-Nevis and Montserrat, are 
reviewed on page 251. 

Fungus Notes, which will be found on page 254, 
continue trom the last issue but one of this journal, 
the subject of the spotting of plantation Para rubber. 
A. second article also appears in continuation of the 
subject of the new disease of the castor oil plant, 

A West Indian Herd Book. 

In reproducing the main arguments connected 
with the above subject, put forward in an editorial in 
a recent issue of this journal (Vol. XII, No. 284), the 
Hawaiian Forester and Agriculturist (March 1913) 
suggests that the establishment of a Herd Book in’ 
Hawaii would be useful too. The subject has also been: 
favourably considered in Barbados, 

In may be remembered that the principal idea 
was that the registration should be done locally by the 
different Agricultural Societies, and a general record’ 
kept at a central office. The ultimate object would 
be to produce from already existing animals in the 
West Indies, lines of three distinct types, for breeding 
purposes: working animals, milch animals and beef 
animals. The registration of these supericr and 
definite grades would benefit the seller, safeguard the 
buyer and encourage careful selection and good breed- 
ing in general. It would tend to eradicate disease— 
in particular tuberculosis—and it would make stock- 
breeding more interesting without incurring a great 
deal of extra labour and expense. 

A commencement might be made by instituting 
a Registration Class for bulls and cows at the Agri- 
cultural Shows. It would be necessary to draw up 
score-cards for awarding marks, and to appoint compe- 
tent judges disinterested, commercially, in the animals 
dealt with. The animals ought to pass a medical, as 
well as a breeder's inspection, and consideration should 
be given to pedigree as far as reliable records are 
available, 

Rainfall in the West Indies during June. 

The following set of figures obtained from various 
sources gives an idea of the rainfall in inches throughout 
the West Indies and British Guiana during the month 
of June 1913. Where a note is not added to the con- 
trary the returns were taken at the Botanic Stations 
in the different islands:— 

Demerara (average for county), 10:0; Berbice 
(ditto), 90; Essequibo (ditto), 140; Trinidad (San 
Fernando), 9°89; Barbados (Oftice of Imperial Depart- 
ment of Agriculture), 290; Grenada (Richmond Hill), 
6°55: St. Vincent, 10°61; St. Lucia, 7-03; Dominica, 3:49; 
Montserrat (Grove), 1°56; Antigua, 1°75; St. Kitts, 0°82; 
Nevis, 2:23; Virgin Islands (Tortola), 3:86. 

The weather, on the whole, during June was 
abnormally dry, particularly in St. Kitts, Antigua, and 
Montserrat (see page 252), and to some extent in 
Trinidad and British Guiana. The recent rains in 
July, however, have greatly improved cultivations in 
these places. ‘he Windward Islands, during June, 
experienced excellent growing weather, favourable in 
St. Vincent for the development of the young cotton 
crop, and in St. Lucia, seasonable for the citrus 
cultivations, 
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Agricultural Affairs in British Honduras. 

Mr. Campbell’s Report on the Botanic Station for 
1911 is ‘practically restricted to the internal activities 
earried on during the year. There are, however, several 
facts of general interest worth noting. 

One possible line of development for the colony 
lies in the direction of coftee growing. During 
1910, 128,868 tb. of this product were imported—a 
circumstance which should cause attention to be 
given to the successful results obtained at the Botanic 
Station in connexion with the cultivation of Liberian 
coffee plants. Coco-nuts have already become an impor- 
tant crop in British Honduras, but little attention 
seems to be paid to clearing bush-growth, to drainage, 
or to the removal of dead trees. The latter form of 
neglect is not unlikely a cause of the continual appear- 
ance of bud rot. A root and stem disease, and a leaf 
disease of coco-nuts, are reported, 

During the year under review, 1,200 Para rubber 
seedlings were sold at the Station, together with 1,532 
coco-nut plants, 360 Castilloa, 200 Liberian coftze, 200 
various fruit plants, and 420 ornamental plants. Four 
hundred and eighty-six new seedling sugar-canes were 
distributed free. The total rainfall at the Botanic 
Station for 1911 was 94°37 inches. 

———S———_— 

Mutation in Micro-organisms. 

A short time ago, when the full report of the papers 
read at the Fourth International Conference on Genetics 
was published, an editorial in the Agricultural News 
(Vol. XII, No. 287) was devoted to a review of the results 

that the report made public. In the article, consider- 
able attention was given to the phenomenon known as 
mutation, but considerations were confined mainly to the 
higher realms of the plant and animal kingdom. In 
view of the fact that micro-organisms are—in the 
words of the Gardener's Chronicle (June 28, 1913)— 
‘the unconscious arbiters of the clestinies of the world 
of higher plants and animals’—no excuse is needed for 
giving prominence to some interesting facts which that 
journal publishes in regard to sudden and extraordinary 

changes which Mr. Clitford Dobell in the Journal of 
Genetics, Vol. II, No. 4, says these minute forms are 
capable of undergoing. 

Among bacteria, few have been studied more 
closely than the series of forms which include at one 
end the ‘harmless—or rather, useful—Bacillus coli, 
and at the other, Bacillus typhosus of typhoid fever. 
One character which distinguishes these end members, 
consists in the power possessed by B. coli, and not 
possessed by B. typhosus, of splitting up lactose 
(sugar) and thereby forming lactic acid. 

It has been discovered that the middle members 
of the B. coli group, which normally lack this power, 
may suddenly acquire it. What is still more remark- 
able, not all the cells of the race are able to acquire 
the new character, and there are indications that the 
transmission of this capacity proceeds according to the 
Mendelian idea of segregation. 

Facts like these greatly add to the complexity of 
pathology, and the particular case in question calls to 
mind the relation of B, coli to the coco-nut palm. 

May not, also, the parasitism which apparently induces 
bud rot have been occasioned by mutation? If so, 
activity in the direction of the botanical selection of 
host resistance might prove to be a possible means for 
eliminating the organism’s harmful characteristics. 
Ee 

Synthetic Rubber. 

The India-Rubber Journal (June 28, 1913) con- 
tains a note to the effect that the Synthetic Products 
Co., Ltd., have removed from their smaller works in 
Essex to a much larger establishment with four and 
a half acres of land, near King’s Lynn. These works, 

for the present, will be devoted only to the manufac- 
ture of acetone and fusel cil. When investigations 
have been completed, they will proceed with synthetic 
rubber. The first plant for this purpose will be erected 
at the works in Essex. 

Anyone who may imagine that investigators, and 
those financially interested in synthetic rubber, have 
relaxed their energies, will be further interested to 
know that in the recent issue of patents given in 
the India Rubber World (July 1, 1913) no less 
than five have been granted for a ‘Caoutchouc- 
like substance and process of making same’ to Herr 
Hofman and his culiaborators in Germany. A sixth 
German patent for ‘Producing rubber-like compounds’ 
has also been issued. 

That synthetic rubber can be satisfactorily pro- 
duced has for some time been definitely established. 
Briefly, the process is the conversion of starch into 
fusel oil, then into alcohol and that into isoprene, which 
in turn, is changed into rubber. The most difficult 
problem, which yet remains to be solved, is the com- 
mercial one concerning the want of a cheap and abund- 
ant source of starch. 

ooo 

The West Indies in Canada, 
The new (1915) edition of the booklet entitled the 

‘West Indies in Canada’ has just been issued by this 
Department. The object of the publication, which is 
distributed gratis at the Toronto National Exhibition, 
is to help to bring together West Indian and Canadian 
interests. The new edition is considerably larger than’ 
that of last year, and is profusely illustrated. A fresh 
feature is the insertion of interesting views of each 
island immediately before the advertisements relating 
to each, respectively. This helps to advertize the island, 
to give prominence to the advertisements, and make 
the section (which has doubled in size) more attractive . 
in every way. ~ 

Many of the tables of statistics have been extended 
to include figures for former years. Several interesting 
developments are thereby brought out, as, for instance, 
the growth of the Canadian automobile trade and 
brush and broom trade with the West Indies; whilst on 
the other side, for example, the quick advance of the fruit 
industries of these Colonies is equally well demonstrated. 

Apart from its immediate function, the booklet 
should be of value to schools tor educational purposes. 
A limited number of copies are available, and may be 
obtained on application to the Agents of this 
Department. 
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INSECT NOTES. 

PESTS IN ANTIGUA. 

The Bulletin of Entomological Research for May 1913 
(Vol. IV, Part 1) contains an abstract of a report on Insect 
Pests in Antigua in December 1912, by H. A. Ballou, M.Sc., 
with illustrations from photographs by the writer of the 
report. 

The article deals with the lime twig borer (Zlaphidion 
mite, Newman) which appeared in certain lime cultivations 
in Antigua toward the end of 1912 causing some alarm. 
This portion of the report formed the subject of the Insect 
Notes in the Agricultural News for March 15, 1913 
(Vol. XII, p. 90), but notes on other insect pests observed 
at the same time were omitted for Jack of space. It is these 
latter which have been referred to, besides those on the 
lime twig borer in the Bulletin of Entomological Research, 
to which attention is now directed. 

After the lime twig borer, 
the principal insect pest found 
attacking limes was the Califor- 
nia red scale (Chrysomphalus 
[Aspidiotus] awrantii), which 
had caused a considerableamount 
of damage to citrus in several 
localities in Antigua, being 
apparently much more destruc- 
tive than usual on account of 
the severe drought which had 
been experienced during 1912. 

Other pests of limes were 
those to be noted ordinarily in 
Antigua and other islands: the 
purple scale (Lepidosaphes 
beckii); the white scale (Chion- 
aspis citri); the West Indian 
red scale (Selenaspidus articu- 
datus); and the lantana bug 
(Orthezia insignis). These, how- 
ever, were not seriously abund- 
ant, although of fairly general 
occurrence. 

The green scale (Coccus | Leca- 
nium] vide) was not recorded 
during the visit. 

Two species of lady-bird 
beetles were found commonly 
on limes, but were more especi- 
ally prevalent where the Califor- Fre, 11. 
nia red scale was abundant. 
One of these, was the well- 
known red lady-bird (Cycloneda sanguinea), and the other, 
a minute black or bluish black species not larger than a pin’s 
head. 

Cotton fields were carefully examined for any signs of 
the flower-bud maggot, but this insect was not at all in 
evidence during the time of the visit. Shortly afterwards 
(December 29) it was discovered by Mr. Jackson, Curator of 
the Botanic Station. 

Cotton was attacked by boll worm on two plantations. 
In one of these instances a considerable amount of damage 
had been done. In one particular field, corn and cotton were 
growing together, and it seemed likely that the corn pro- 
vided breeding places for the boll worms, which went from 
the corn to the cotton. 

Lime YOuNG Tree Dyinc 

CaALirorNIA Rep Scar. 

It was recommended that the corn should be removed 
at once and that ears which were ripe enough for grain 
should be saved and the stalks fed to the cattle. It was 
advocated, too, that children should be sent into the field 
to collect all injured cotton bolls to be destroyed by being 
thrown into the cattle pens. It was further suggested that 
by planting corn in the same field of cotton, an attractive 
place for egg laying might be provided at the time when the 
worms, which had escaped, had matured and the moths 
emerged. If this were done, however, it was pointed out 
that it would be necessary to cut the corn and feed it out 
before any worms which might attack it should have an 
opportunity of becoming full fed. 

In the second plantation, the boll worms were 
less numerous, but they had caused some injury, the 
attack being mostly on the young bolls. The presence of a 
small amount of Guinea corn in the field probably accounts, 
to a certain extent, for the unusual numbers of boll 
worms found in this enclosure. At Skerretts Experiment 

Station, cassava was attacked 
by the larvae of the common 
Sphingid moth, Dilophonota 
ello, and sweet potatoes, by 
the larvae of a butterfly, 
Junonia sp. The larvae of 
Diplophonota ello were of 
two distinct colourings, green 
and purple; but the moths 
reared from these were all 
alike. The occurrence of 
a butterfly larva as a pest of 
sweet potatoes in the West 
Indies is unusual, this probably 
being the first record of such 
an attack. The editor of the 
Bulletin of Entomological Re- 
search, appends a note to the 
effect that this species of butter- 
fly is probably Precis lavinia 
zonalis, Feld.,—--the only species 
of the genus yet known from 
Antigua. The larvae of another 
Nymphalid butterfly (Acraea 
terpsichore, L.) have been re- 
corded by Mr. C. C. Gowdey 
as damaging sweet potatoes in 
Uganda. 

The ordinary potato worm, 
the larva of /erse [ Protoparce] 

Arrack or ¢énguldata, occurs as a pest of 
sweet potatoes in Antigua but 
it was not observed during this 

visit. A small green caterpillar was present feeding on the 
Jeaves of the sweet potato but the adult was not obtained, 

FROM 

The cowpeas at Skerretts were attacked by a boring 
larva in the same manner as that on cowpeas recorded in 
Barbados in 1911 (see account of attack of Lal/ovia cistipennis 
in the Agricultural News, Vol. XI, p. 234), and that on 
Canavalia in St. Kitts observed by the Entomologist during 
a visit to that islandin 1912. The cowpeas at Skerretts 
were also attacked by leaf-eating caterpillars—the larvae of 
the woolly pyrol moth (Zhermesia gemmatalis), Associated 
with these caterpillars were unusually large numbers of a red 
and black predaceous bug, Ze/us rubidus, wkich were prob- 
ably feeding on the caterpillars, although this was not 
actually observed. 
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ST. KITVS-NEVIS: REPORT ON THE BOTANIC 
STATION, 1911-12. 

During the year 1911-12, the climatic conditions of the 

Leeward Islands as a whole—with the exception, perhaps, 
of Dominica—were characterized by rather meagre receipts 
of rainfall. In St. Kitts it would appear from the Report 
on the Botanic Station, that, owing to the prolonged drought, 
it was hardly possible to do more than keep by constant 
watering the existing plants and trees, in the gardens, alive. 

In that section of the publication which deals with plot 
experiments at the Botanic and Experiment Stations, it is 
stated that the following crops were under experiment 
during the year: sweet potatoes and other provision crops, 
ground nuts, pine-apples, green dressings, tobacco, cotton, 
Guinea corn, onions, Indian corn, and, to a larger extent 
than those just mentioned, varieties of sugar-cane.* In 
connexion with the trials of provision crops the work was 
supplemented by the distribution of a large number of 
cuttings, seedlings and seeds. 

COTTON EXPERIMENTS. 

The most interesting experiments, and those, perhaps, 
of greatest economic importance, were the ones conducted 
with cotton. Good results were obtained from the hybrid 
cotton seeds (Barbados Sea Island cotton x St. Eustatius). 

The trees were vigorous, producing a large number of bolls, 
with lint of good character, strong, regular, fine and lustrous, 
with an average length of 45mm. ‘This experiment, which 
has so far been very successful, will be carried on during 
future seasons, Satisfactory trials were made with Thorn- 
ton’s hybrid cotton. In regard to manurial experiments 
with cotton, the results of the year under review, together 
with those of former ones, indicate that the addition of 
artificial manures under the conditions existing at La Guerite 
(the Experiment Station) has not been attended with remu- 
nerative returns. 

The special selection work with cotton, started four 
years ago, has been continued on the same lines. The 
practical results of the selection work with cotton in 
general is reported on as being most encouraging, since 
the cotton growers appear now to realize that the returns 
from this selected seed are such as to warrant their 
planting, in many instances, the entire crop from it. 

GENERAL PROGRESS. 

The next section in the report, Notes on Economic 
Plants, refers to the small area, but satisfactory condition of 
cultivations of cacao, rubber and limes. In regard to 
progress in the chief industries, the subject dealt with next, 
a prediction is made of the advantages which were thought, 
at the time of writing, would accrue from the establishment 
of the St. Kitts Central Sugar Factory. The results 
obtained by this factory during the current year have amply 
satished these expectations. 

* The results of the St. Kitts sugarcane experiments 
together with those conducted in Antigua have been recently 
issued as a separate report. 

The publication continues with an account of the cotton 
industry at Anguilla. Here, as in St. Kitts, the industry 
has suffered through drought and the attacks of insect pests, 
particularly from the cotton worm and from ‘black bugs’. 
Mr. Carter Rey, the chief cotton grower in the island and 
the owner of the Central Cotton Ginnery, remarks upon the 

fact that this latter pest is extremely difficult to control. 
Following upon an account of satisfactory progress as 

regards agricultural instruction at the Grammar School, 
the publication ends with the report of the Agricultural 
Instructor, Nevis. In this, as in the other sections of the 

publication, there is evidence to show a continuance of that 
useful activity which characterizes the Agricultural Depart- 
ment of the Presidency of St. Kitts-Nevis. 

MONTSERRAT: REPORT ON THE 
STATION, 1911-12. 

This report reviews the work and progress of the 
Agricultural Department, Montserrat, for the year 1911-12. 
The work in the nurseries and that in connexion with the 
distribution of plants has included observations on various 
trees of interest, amongst which observations may be 
mentioned the fact that Mucalyptus cornuta and LB. rudis 
have made satisfactory growth. A fair amount of work is 
recorded in regard to plant distribution. This latter line of 
activity is marked by the large number of lime seedlings and 
sweet potato cuttings sent out during the year under review, 

BOTANIC 

COTTON EXPERIMENTS, 

The plot experiments with cotton, which occupy so impor- 
tant a position in the routine of the Department, have included 

interesting trials with immune cotton from the Sea Islands 
of South Carolina, and with Egyptian Sakellarides—a type 
which shows a considerable amount of adaptability to 
conditions obtaining in Montserrat. Work on hybrid cottons 
is still in progress. 

PESTS AND DISEASES. 

The experiments with limes, next discussed, concern 
principally the problem of the so-called root disease 
that has of late years threatened the stability of the lime 
industry. It may be mentioned that this problem has been, 
and is receiving the close attention of the scientific officers 
on the Staff of the Imperial Department of Agriculture. 

The section in the report which deals more particularly 
with fungus and insect pests refers to successful remedial 
measures for the corn ear worm, and considerable anxiety is 
expressed in regard to the prevalence of cotton stainers. 
During the current year, unfortunately, circumstances have 
not tended to allay this anxiety. 

GENERAL PROGRESS, 

The succeeding sections on progress in the chief 
industries indicate the growing popularity of cotton as 
a staple crop in Montserrat, the area under cultivation for 
the year under review, being greater than that of any other 
since the introduction of the crop ten years ago. Much of the 
success attendant on the cotton industry would seem to 
be directly attributable to the activities of the Curator in 
charge of the Botanic Station. 

The report concludes with an account of the progress 
in the minor industries, which include the production 
of papain and bay oil, and the facts presented appear to 
show that these industries may in time attain to a considerable 
degree of importance, 
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GLEANINGS. 

It is stated by the Agricultural Instructor, Nevis, that 
cotton planted in that island during May, has made a fairly 
good stand. Some of the fields are looking very promising. 

The Demerara Daily Chronicle Mail Bdition (July 4, 
1913) publishes articles advocating an extension in regard 
to the cultivation of bananas and provision crops in British 
Guiana. 

During June, in consequence of the extremely dry 
weather, all agricultural operations in St, Kitts came prac- 
tically to a standstill. The young cotton suffered from the 
drought severely. 

In St. Vincent, owing to the favourable weather during 
the latter part of June, planters were able to make consider- 
able progress with cotton planting. The seed has germinated 
well on most estates. 

In Antigua, during June, there were distributed from the 
Botanic Gardens: lime plants, 1,500; mahogany seedlings, 70; 
Eucalyptus, 19; miscellaneous decorative plants, 75; sweet 
potato cuttings, 30,000. 

According to the Curator of the Experiment Station, 
Tortola, recent weather has been favourable for the growth 
of canes and the early planted cotton is progressing satisfac- 
torily. The August lime crop is promising. 

The Antigua Sun (July 1, 1915) calls attention to the 
large area of bush land in that island, and advocates the 
allotment of these tracks to labourers on the share system 
under agreements binding proprietor and labourer alike. 

During the twelve months ended March 31, 1912, 
St. Thomas and St. Croix exported to the United Kingdom, 
cotton valued at £13,105,and cotton seed valued at £267. 
(Diplomatic and Consular Reports, No. 5070—Annual Series.) 

The programme of the seventy-fourth annual show of the 
Royal Agricultural Society of England has been received. 
From the plan of the show-yard it may be seen that the 
Overseas. Section occupies a very central and prominent 
position. 

A letter received from the oflice of the Lowisiana 
Planter calls attention to the special Birthday edition of that 
journal for July 5, 1913, ‘The issue contains an interesting 
account of the organization and of the staff connected with 
the paper. 

Of those Venezuelan articles the exports of which 
have increased during 1912 are, Para rubber, Tonka beans, 
and feathers and plumage. A reduction is shown in the 
exports of coffee and balata. (Diplomatic and Consular 
teports, No, 5085—-Annual Series.) 

It is stated in The Board of Trade Journal (June 5, 
1913) that by order of the German Government, the cotton 
experiments in Togoland with Sea Island seed are to be 
extended, and trials with other types of cotton are also to 
be carried out in the southern districts of that territory. 

According to Diplomatic and Consular Reports, No. 
5075—Annual Series, the principal cause of the rise in the 
price of sisal hemp during 1912 was the sudden demand due 
to increased cereal crops in the United States and the damage 
caused to hemp in Manila by the violent typhoons. 

Referring to the question of the proposed Tropical 
University for Agriculture, the Gardencr’s Chronicle (June 
21, 1915) emphasizes the fact that if established, the 
institution should be unofficial, and should serve the purposes 
of agriculture throughout the entire Tropical Dominions of 
the Empire. 

In Le Bulletin Agricole for May 1913, reference is made 
to an article in the Agricultwral News (Vol. XII, p. 99) 
dealing with a prize pasture competition at Antigua. The 
journal alluded to, advocates the usefulness of such competi- 
tions. Apparently their introduction into Mauritius would 
serve a useful purpose. 

The production of rubber in Java is rapidly increasing, 
the total exports for the year 1912 being fully 100 per cent. in 
excess of those of the previous year. Of this quantity, the 
greater part is Ficus and Hevea; very small quantities of 

Castilloa and Ceara rubbers are being produced. (Diplomatic 
and Consular Reports, No, 5083—Annual Series.) 

According to the Demerara Daily Argosy Mail Edition 
(July 5, 1913) there has been great scarcity of labour in 
British Guiana on estates where cane cutting has been going 
on, but owing to the short intervals of grinding which occur 
just at present, the dearth is not felt seriously. Canes have 
been very short, hard and dry, andin many districts the yield 
per acre has been disappointing. 

In connexion with the article on cane ensilage which 
appeared in the last issue of the Agricultwral News, it may 
be of interest to point out that the Australian Sugar Journal 
(May 8, 1913) states that a number of sugar-cane varieties 
have recently been introduced from New Guinea to see 
whether any of them are suitable for growth in Southern 
Queensland for fodder purposes and for making ensilage. 

At the recent session of the Legislative Council of 
Khodesia, the general opinion of private members was that 
on financial grounds it was inexpedient to proceed with 
the establishment of an Agricultural College in Southern 
Whodesia during the present year. It is considered likely, 
however, that definite action will be taken by the Govern- 
ment during the next session. (The Rhodesia Agricultural 
Journal, Sune 1913.) 



“Vox, XII. No. 294. THE AGRICULTURAL NEWS, 253 

STUDENTS’ CORNER. 

AUGUST. 

First Prertiop. 

Seasonal Notes. 

Ratoon canes should receive attention at this period of 
~the year. Where the banks have been ploughed and mulched, 
the surface of the ploughed bank should be kept constantly 
stirred with the cultivator, to conserve the moisture in a 
~similar manner as does the mulch of trash on the other row. 
Nitrogenous manures, such as sulphate of ammonia, nitrate 
of soda, nitrate of lime, nitrolim, may now be applied. Useful 
experiments with these manures cau be arranged where the 
canes are weiyhed at a factory. As regards the young cane 

-erop, attention should be paid to any signs of the attacks of 
moth borer, which can be detected by the occurrence of ‘dead 
hearts’. These, if possible, should be cut out and burnt. If 
‘the young cane crop has received a set back caused by dry 
weather, as has recently occurred, for instance, in St. Kitts, 
a careful watch must be kept for the appearance of fungus 

- diseases. 

In connexion with the lime crop, nursery beds should 
be prepared, and seeds sown as rain permits, in rows 8 inches 

-apart. One bed 100 feet x 5 feet will give 5,000 to 6,000 
strong seedlings. ‘Ihe effect of mulching with fine dust can, 
in dry districts, be seen on these beds. The present time is 
favourable for combating scales and fungi. Note the good 
-and bad effect of spraying. 

In regard to the manufacture and distribution of lime 
products, describe the principle of the new machine recently 
placed on the market by means of which limes can be 
-écuelled. What yields do the makers claim per barrel, and 
~what is the cost of one of these machines! 

The student is advised to notice the present price of 
otto of limes and to compare it with that of last year. Com- 
parison may also be made between the size of the packages 
usually employed for shipping raw lime juice in contrast 
with those utilized in the exportation of the concentrated 

/ material. 
An important by-product of the lime cultivation is 

lime skins. They may be fed to stock, and the surplus may 
be made into ensilage, thus providing succulent food out of 
-erop time. In Dominica, the skins are never applied as 
.a manure direct: this would certainly injure the trees. 
They must first pass through the pen. 

In recent issues of the Agricultural News there has been 
presented a considerable amount of information dealing with 

“the subject of agricultural engineering. In connexion with 
the editorial in this issue refer back to the article on an 
-automatic plough (Agricultural News, Vol. XI, p. 408). 
This will suggest considerations in regard to the question of 
single and multiple mould-board, automatic ploughs. In 
sconnexion with the engineering side of tillage read the 
‘note on the effect of plough hitch on draft (Agricultural 
-News, Vol. XII, p. 287) and that describing recent progress 
in the employment of dynamite in soil cultivation 
(Agricultural News, Vol. XU, p. 156). Amongst the 
machinery described in connexion with the collection and 

“harvesting of crops, there is a mew cotton picker dealt with 
-on page 118 of this volume, and a machine for tapping 

rubber, on page 25, and another for extracting rubber from 
bark, on page 223.» Of great importance is the machinery 
referred to in regard to the kiln-drying of grain, on page 213. 
A new hoisting device for sugar-cane is mentioned on 
page 230, together with other matters connected with prac- 
tical mechanics. 

Agricultural engineering is a wide subject. As wellas 
mechanical engineering, it may be considered to embrace 
civil engineering, surveying, dvainage, irrigation, road- 
making and the like. In due course, a series of concise 
articles on surveying and mensuration will be prepared and 
published in future issues of this journal. 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

(1) How does a bee collect honey? 
(2) Under what conditions is a dust mulch more 

advantageous than one composed of leaves and bush! 

INTERMEDIATE QUESTIONS, 

(1) What are contour drains?! From which will water 
run first—a shallow or a deep drain! 

(2) Compare Paris green, as an insecticide, with London 
purple. State the source from which each is derived. 

FINAL QUESTIONS, 

(1) Write a few observations on the following topics: 
(a) the present price of coco-nuts; (b) the importance of 
quality in West Indian cotton; (ec) progress in the West 
Indian lime industry. 

(2) Contrast the advantages and disadvantages of Para 
and Castilloa rubber cultivation, respectively. 

It is sometimes necessary in analytical work connected 
with the production of agricultural produce to cool different 
glass vessels with flowing water. An arrangement illustrated 
in the International Sugar Journal for May 1913, comprises 
a perforated ring which is fitted by a rubber adaptor to an 
ordinary tap. Vessels to be cooled are placed underneath, 
and the water on being turned on flows over the vessel in the 
form ofa spray. The arrangement is often very convenient. 
in hydrometer work where it is necessary to cool the liquid 
to be tested down to a definite temperature. The arrangement 
can also be used, where a hot water-supply exists, for heating 
purposes, 

Publication No. 144 of the Wellcome Chemical Research 
Laboratories describes a chemical examination of the bark of 
Erythrophlaum guineense. The investigation is chiefly of 
interest because the bark in question is an exceedingly 
violent poison, and is largely used in West Africa for criminal 
purposes. The most efficient antidote consists in the prompt 
administration of an emetic, or use of the stomach pump, 
with subsequent stimulant remedies. The plant is known 
under the common name of sassy bark, mancona bark, red 
water tree bark, and casca bark. Another popular—and 
significant—name is doom bark. 

It was reported at the one hundred and thirteenth 
meeting of the Council of the British Cotton Growing 
Association that arrangements had been made for the King 
of Uganda, together with his tutor and four native chiefs, 
to visit Manchester on July 28 to 31. The arrangements 
will include a visit to a cotton-spinning and weaving mil), 
a calico-printing works and a machinists; also an inspection 
of the Manchester Ship Canal and a visit to the Royal 
Exchange, 



FUNGUS NOTES. 

THE SPOTTING OF PLANTATION 

PARA RUBBER. 

In continuation of an article on the causes of this 
infectious condition of rubber, published in the last issue but 
one of the Agricultwral News, an account is now presented 
-of the methods of treatment, as described in Bulletin No. 16 

of the Department of Agriculture, F.M.S. At the outset it is 
emphasized that it is essential that the cause of the discolor- 
ation should be ascertained before any preventive treatment 
can be applied. 

STEAMED CREPE SUSCEPTIBLE. 

One important condition under which spotting occurs is 
in damp low-lying situations where the facilities for drying 
are not adequate: where good access and good circulation of 
air are not obtained, spotting may be frequent. Reviewing 
some of the forms of prepared rubber which develop spotting, 
it is stated that thin crépe appears to be less susceptible 
than thick crépe; while artificially dried crépe, as far as has 
been observed, has not been found to become spotted. 
Steamed crépe which takes a comparatively long time to 
dry, appears to be very susceptible to spotting. 

VALUE OF RAPID DRYING. 

Owing to the fact that no organism can grow if there 
is not sufficient water present, it would appear that rapid 
drying should diminish the quantity of spotted rubber. In 
this connexion it is interesting to note that rapid artificial 
drying, which is completed in a few days, altogether prevents 
the development of spotting. It would seem that the 
adoption generally of artificial drying on a. larger scale has 
been prevented by the fluctuation in the form of rubber 
which meets with favour on the market. 

SMOKED RUBBER IMMUNE. 

Spotting due to fungi and bacteria has not been found 
on smoked rubber. In most cases this would appear to be 
due to the presence of creasote ana phenol compounds in 
the fuel employed. 

USE OF FORMALIN IN THE FIELD. 

In dealing with the possibility of applying chemicals, 
it is pointed out that tl2 objection to the use of metallic 
salts is the fact that, the presence of even small quantities of 
of such substances in plantation rubber might bring the 
product into distavour on the market. As regards fluid 
antiseptics, carbolic acid cannot be employed owing to its 
dark colour. For preventing spotting due to field infection, 
the use of | part of formalin in 400 of latex is advocated 
as likely to prove efficacious. The cost of formalin in 
London is about 55s. per cwt 

SULPHUR FUMES, 

The means of sterilization of the drying houses next 
receive attention, and the most suitable for the purpose 
is stated to be the employment of sulphur fumes. It 
is important in this connexion to render the buildings as 
air-tight as possible. It would probably be necessary to 
repeat the disinfection at intervals, 

IMPORTANCE OF ISOLATION, 

Lastly, emphasis is laid on the matter of isolation of 
spotted rubber. When spotting is caused by Bacillus prodi- 
giosus, the rubber should he isolated as early as possible. 
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Sheet or crépe which is spotted by the bacillus should not be- 
packed among other rubber for shipment. In conclusion, it 
is stated that there is an accumulation of evidence, which 
indicates that clean rubber packed under most careful super- 
vision was found to be spotted on arrival in London. This- 
point will presumably be further investigated. 

A NEW DISEASE OF THE CASTOR 

OIL PLANT. 

A continuation of this subject, an account of which was- 
commenced in the last issue of the Agricu/tural News, is the- 
following description of interesting facts of practical signi- 
ficance connected with the behaviour of the fungus. 
(Phytophthora parasitica) in pure culture and in inoculation 
tests. 

DIFFICULTIES IN OBTAINING A PURE GROWTH. 

It is generally a troublesome matter to obtain a pure 
growth of fungus in the case of leaf diseases. In the present 
Investigations, direct inoculation from diseased leaf to culture 
medium was always accompanied by the introduction of 
fungus saprophytes and bacteria. A successful procedure, 
however, was to cause a piece of diseased tissue to discharge 
zoospores (swarm-spores) in sterilized water. A sterile piece. 
of healthy leaf was then inoculated with these spores, 
followed by a transfer of the new growth on to nutrient 
pith. Finally, a portion of the new mycelium was intro- 
duced ‘into a tube of French bean (Phaseolus vulgaris). 
juice agar, which gave in two days, a pure, rich, healthy 
cnlture. 

BEHAVIOUR OF FUNGUS IN CULTURE, 

Amongst other things it was observed that sporangia 
(fruit bodies) from cultures, made when the temperature was 
very high, did not discharge their swarm-spores as readily 
as when the temperature was low. Light, also, seemed to. 
influence the formation and emission of zoospores. It 
hastened their discharge. 

RESTING-SPORES, 

In cultures, and on inoculated castor fruits, a second 
spore form was found,—the resting conidium or so-called 
chlamydospore, which also occurs in the case of the Cacac. 
Phytophthora. Extremes of temperature do not retard 
the formation of these spores as occurs in the case 
of zoospores. When sown in water,  resting-spores 
germinate readily in twenty-four hours. The germ- 
tubes either directly produce sporangia, or resting conidia 
or vegetative hyphae. If kept moist, chlamydospores 
retain their vitality for over nine months, but if they are 
completely dried, their. germinating power does not last for 
even a week. This fact again emphasizes the close relation 
between climatic conditions and the reproduction: of this 
parasite. 

SEXUAL REPRODUCTION, 

The fungi belonging to the group represented by the 
organism in question is not content to propagate itself by 
budding, or vegetative means alone. It has a sexual stage, 
and in the ‘case cf Phytophthora purasitica, the oogonium 
(or female element) arises from within the antheridium 
(or male element) This fact is of importance for purposes 
of classification. It distinguishes this fungus from all other 
species of the genus except Pi, Colocasiv. 

INOCULATION EXPERIMENTS. 

The results of inoculation experiments are always of 

interest to the general reader because they determine to 
what extent the fungus is able to do harm, 
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To show first that the castor fungus is a new species, it 
‘may be stated that it failed to infect tanias (Colocasia 
-antiquoruim) and the Phytophthora of this latter plant was 
unable to infect castor seedlings. Evidence of a similar 
nature showed that there is no relation, as regards parasitism, 
between the castor species and that which attacks tobacco. 
Neither can Ph. parasitiva (the Castor parasite) attack 
-cacao. It can, however, infect tomato seedlings, potato 
seedlings, wounded areca nuts.and other plants commonly 
attacked by other species of the genus. But, as already 
pointed out, the observed cultural characters alone were 
-quite sufficient to enable distinction to be made between the 
-castor Phytophthora and those species normally parasitic on 
the cultivated plants just referred to. 

AGRICULTURAL ENGINEERING. 

A Self-contained Motor-Plough.—In connexion 
with the leading article in this issue, the following account 

-of Stock’s motor-plough has been abstracted from Dr. Fischer’s 
article in the Monthly Bulletin of Agricultural Intelligence 
and of Plant Diseases (June 1913). 

In this article it is stated first that Stock’s plough 
weighs between 4 and 43 tons. Nearly all the weight 
is carried by the two driving wheels, thus enabling a grip 
to be had over the ground. 

The wheels are 7 feet 4 inches in diameter, and 
only 64 inches wide. Lugs are provided on the 
wheel tyres to get rid of sticky soil and to prevent 
skidding, whilst the four-cylinder benzine motor in front, 
-counter-balances the ploughshares with their frame at the 
back. The steering wheel at the tail of the machine thus 
bears a very small portion of the weight. Stock’s plough is 
said to have met with great success because it is simple and 
compact and easily driven. There is a crank for regulating 
the depth of the shares, levers, close to hand, for driving the 
motors, and a foot-lever also for throwing the engine into gear, 
There is no device for reversing or changing the gear, however, 
which, though increasing the simplicity of the machine, is 
uevertheless in one way a disadvantage because any alteration 
in the speed, can only be obtained by changing the gearing, 
an operation that can be done only when the machine is at 
rest. Recently, however, the firm of manufacturers has been 
providing the ploughs with reversing gears, if demanded. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 
MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 
GINGER. 

No ginger was offered at the first spice auction on the 
‘4th of the month, but on the 11th 50 bags of rough Cochin 
were brought forward and bought in at 30s. per cwt. On 
the 18th the large supply of 480 packages of West Indian 
were offered, and bought in at 65s. for extra bold dullish, 
and 42s. to 47s. 6d. per. ewt. for ordinary to good common. 
Brown rough Calicut was also bought in at 31s. and washed 
rough Cochin at 29s. per cwt. On the 25th the offerings 
consisted of only 176 bags of fair washed Cochin which were 

~all bought in at 29s. per cwt. 
NUTMEGS, MACE AND ARROWROOT. 

Nutmegs were in large supply at the first auction on the 
-4th, as many as 406 packages West Indian, were brought 
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forward and sold 67’s to 75’s fetching 5}d to 64d ; 82’s to 
92’s, 5d. to 6d; 105’s to 115’s, 5d. to 53d; and 116’s to 
125’s, 5d. to 54d. A week later, namely on the 11th, the 
offerings amounted to 90 packages West Indian, and 46 
packages of Eastern, all of which sold at slightly varying 
rates from the former. On the 18th, 97 packages of West 
Indian were also disposed of at equal rates. Of mace, at the 
first auction on the 4th, 111 packages of West Indian sold 
at 2s. to 2s. 6d. for ordinary to fair, and ls. 9d. to 2s. 1d. 
for broken. On the 18th, 30 packages of West Indian were 
offered and partly sold at 2s. 2d. to 2s. 3d., broken fetching 
from ls. 9d. to ls. 1ld., per lb. At the last spice auction 
ov the 25th, no mace was offered. At the first spice auction, 
on the 4th St. Vincent arrowroot was represented by 163 
barrels, 20 of which sold at 33d. per tb, 

SARSAPARILLA. 

At auction on the 12th of the month the offerings of 
this drug were as follows:—grey Jamaica 41 bales, Lima 
Jamaica 29 bales and native Jamaica 5 bales. Of the 
former 35 bales found buyers at 1s. 5d. to 1s. 7d. per tb. 
for inferior part coarse, and ls. 8d. to ls. 9d. for fair grey. 
The 5 bales of native Jamaica realized 10d. per tb. for 
fair palish red, and 8d. for ordinary dull. The whole of the 
Lima Jamaica was bought in. A fortnight later, namely, 
on the 26th, 36 bales of grey Jamaica, 16 of Lima Jamaica, 
and 20 of native Jamaica were offered, 18 bales only of the 
grey Jamaica found buyers at from ld. to 2d. per it. decline 
on previous prices; ls, 8d. to 1s. 9d. being paid for slightly . 
coarse to fair, and ls. 5d. to ls 7d. for dark, part mouldy 
and damaged. None of the Lima Jamaica was sold, 
and only bales out of the 20 offered of native 
Jamaica, and this was disposed of at a reduction of from 1d. 
to 2d. per fb. on previous prices. 

LIME JUICE, LIME OIL, TAMARINDS, KOLA, CANELLA ALBA AND 

CASSTA FISTULA, 

At the beginning of the month West India raw lime 
juice was quoted at 1s. 6d. for ordinary, to 1s. 9d. per gallon 
for good. In the week ending June 21, there was a brisker 
demand, and ls, 4d. to 1s 10d, was asked for ordinary to 
pale. Hand pressed lime oil was quoted in the early part of 
the month at 14s. and for distilled 1s. 8d. A week later 
ls. 10d. to 2s. was demanded for distilled and 14s. 6d. for 
hand pressed. In the week ending June 21 a further 
advance was made, 2s. 6d. being paid for West Indian 
distilled, and at the close of the month 2s. 9¢. per bb. 
was obtained, and a case of hand pressed realized 
15s. per fb. Tamarinds have been in steady demand. In 
the middle of the month 12 packages of new crop pale, from 
Montserrat sold at 14s. per ewt. New crop Antigua, of fair 
average quality, were quoted at 15s. to 15s. 6d., and Bar- 
bados in bond at 17s. 6d.; at the end of the month a con- 
signment of 9 barrels from Antigua, fair dry, fetched 14s, 
per cwt., at the same auction some fair juicy Barbados were 
offered at 17s. It was reported in the middle of the month 
that a consignment of African kola had arrived at Liverpool 
and that sales had been made at from 24d. to 3d. per Ib. At 
the last auction in London on the 26th, 35 bags from 
Ceylon were offered, and 22 sold at 4a. to 5d. per Ib. for 
small to medium dried. At the drug auction on the 12th 
a consignment of 8 bales of Canella alba bark was brought 
forward and sold at from 47s. to 50s. per ewt., for small to 
bold palish quill At the same auction 59 packages of West 
Indian Cassia Fistula were offered only 6 of which found 
buyers at 15s, per ewt. 
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Barbados,—Messrs. James A. Lyncno & Co., Ltd.,_ 

July 12, 1913; Messrs. T. S. Garraway & Co., 

July 5, 1913; Messrs. Leacock & Co., July 4,_ 

MARKET REPORTS. 

London —Tae West Inpta Commirres Crrconar, 1913. 

July’ 15, 1913; Messrs. E. A. de Pass & Co.; Arrowroot— $600 to $7°00 per 100 fh. 
a) oe Cacao—$14'00 per 100 th. 

July 4, 1913 Coco-nuts—$18°00 
ee 2 Hay—$1°50 per 100 th. 

ABROWwROOT—3Si. to tha. Manures—Nitrate of soda, $70°00; Cacao manure, $48-00 
Batata—Sheet, 2/9; block, 2/1} per th. 
Brrswax—#£8 5s. to £8 Ts. 64d. 
Cacao—Trinidad, 71/- to 7S/- per cwt.; Grenada, 65/- 

to 70/6; Jamaica, 64/ to 72/-. 
Oorree—Jamaica, 5:}/- 
UOorra—West Indian, £51 per ton. 
Oorron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 14d. to 24d. 
Fruit—No quotations. 
Fostic—No quotations. 
GinceR—Quiet. 37/- to 62/-. 
Tsrnetass—No quotations. 
Honey—31/- to 40,-. 
Line Juice—Raw, 2/8; concentrated, £25; otto of limes 

(hand-pressed), 15/. 
Loewoop—No quotations. 
Mace—1/11 to 2/6. 
Nurmecs— 43d. to 4jd. 
Pimento—Quiet. 24d. to 23d. 
Russper—Para, fine hard, 3/9; fime soft, 3/5; Castilloa, 

2/6 per Ib. ; é Co. 

aa ene Maca Ti ar Arrowroot—St. Vincent 8c. per th. —— 

Batata—Venezuelablock) No quotation —— 
Demerara sheet| —_65c. per fb. — 

New York.—Messrs. Gitugsprz Bros. & Co., July Osoao—Native 12c. per tb. 13c. per tb. 
“  Qassava— 60c. — 

BLOND: Oassava StaRCH— $5°00 to $6°00 prams 
Ooco-nuTs— $16 to $20 per M.|$10 to $16 per M.. 

Oacao—Caracas, I4ic. to l5dc.; Grenada, 14c. to I4he: 
Trinidad, l4ic. to 144c.; Jamaica, 12c. to 14c. 4 

Sraar—American crushed, nk quo 
a 

to $50°00; Sulphate of ammonia, $82°00 to $85:00: 
per ton. 

Mo .asses—No quotations. 
On1tons—$2 00 to $5°00 per 100 th. 
Peas, Sprit—$5°50 to $600 per bag of 210 th.; Canada, . 

$3°85 to $4°00 per bag of 120 th. 
Potatoes—Nova Scotia, $2°50 to $4°50 per 160 tb. 
Rice—Ballam, $5°05 to $540 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Suear—American granulated, $5°75 per 100 th. 

British Guiana.—Messrs. Wietinc & Ricuter, July- 

19, 
July 18, 1913. 

1913; Messrs. SANDBACH, Parker & Co., 

ARTICLES. 
Messrs. WIETING 

& Ricuter. 

Messrs. Sanp- 
BACH, PARKER 

Oooo-nuts—Trinidad and Jamaica, selects, $38:00 to $40-00; | COFFEE—Creole l6c. per tb. 18c. per tt. 
culls, $24°00 to $26°00 per M. : vie Jamaica and Rio}  16c. per tb. 18c. per tb. 

OorreE—Jamaica, 9c. to 124c. per th. Liberian 13ke. to 14c. perth.) 14e. per tb. 
Gincer—Tic. to 10fc. per tb. Duat— ¥4°00 to $4-75 per) $5-00 per bag 
Goat Sxins—Jamaica, 50c.; Antiguaand Barbados, 48c. to bag of 168 tb, of 168 tb. 

50c.; St. Thomas and St. Kitts, 44c. to 46c. per th. Green Dhal $5°50 = 
Grave Frvit—Jamaica, $2°00 to $4:09 Eppozs— $152 = 

Limres—$6'00 to $6°30 Motasses—Yellow None ae 

Macr—42c. to 48c. per fh. Ontons—Teneriffe 33¢ de. 
Normecs—110’s, 124c. Madeira de. Be. 
OxancEs—Jamaica, $2°75 to $3°00 per box Pzas—Split $6°25 per bag |$6°50 to $7-00 per 
Pimento—43c. per th. ; (210 tb.) bag (210 tb.) 
S8ucar—Ceutrifugals, 96°, 3-48c. per tb.; Muscovadoa, 89°, p Marseilles 10c = aa 

2°98c.; Molasses, 89°, 2°73c. 3 ic LANTAINS— c. to Jae, —— 
eae am Ona Potators—N ova Scotia $200 to $2°75 $3:00 

Lisbon —— $1°40 to $150 
=o Porators-Sweet, B’bados,) $1°44 to $1°68 —— 

per bag 

Trinidad,—Messrs. Gorpoy, Grant «& Co., July 21, Rice—Ballam No quotation — 
Z Creole $4-75 to $5-00 $5:00 

1913, Tannias— $1°56 = 
Yams— White $3°00 ee 

Oacao—Venezuelan, $14°00 to $1425 per fanega; Trinidad, Buck $1-92 eet 
$13'75 to $14°10. : Svuear—Dark crystals $215 to $2:20 $2°10 

Ooco-nur O11—$1°25 per Imperial gallon Yellow $2°50 to $2°60 24) 
Corrre—Venezuelan, lic. to like. per t. White $3°75 to $4:00 $4-00 
Oorra—$4'90 per 100 ft. Molasses 2-00 } aus 

Daat—$4'‘75 to $d:01 TimseR—Greenheart 32c. to ddc. per | 32c. to bdc. per 
Onrons—$1‘dUc. to $2°00 per 100 fr. cub. foot cub. foot 
Peas, Sprit—$6'20 to $6°25 per bag. Wallaba shingles} $4°00 to $6°25 | $4-:00 to $6-00 
Potators—English, $1°90 to $2°20 per 100 tt. per M. per M, 
Ricr—Yellow, $5-4 $5°50; White, $5°50 to $5-76 Cordwood| $1°80 to $2:00 — 

per hag. per ton 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE 

a 
WEST 

The ‘WEST INDIAN BULLETIN ’. 

INDIES. 

A Quarterly Scientific Journal. 
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 24; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s, 8d, where complete. (III, 2. 

IV, 3; and V, 2 and 3 are out of print.) 
Volume XIII, Nos. 1 and 2:—Containing Papers on SUGAR-CANE EXPERIMENTS IN BRITISH GUIANA, prepared 

for the recent Agricultural Conference, comprising:—Sugar-cane Experiments in 3ritish Guiana, By 
Professor J. B. Harrison, and others; Part 1—Introduction; Part IJ.—The Composition of the Soil-water 
as affected by Cultivation and Manuring of the Soil; Part III.—The Mannring of the Sngar-cane; 
Part IV.—The Effects of Cultivation and of Manures on the Soil of the Manurial Experiment Fields; 
Part V.—Varieties of Sugar-cane. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
On sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. 

Suear Inpusrry. 
Seedling and other Canes at Barbados 

in 1900. | No, 3, price 2d.; in 1901,~ “No. 13 l.; 
-in 1902, No. 19, price 4d.; in 1903, No. 26, price 4d.; 
in 1904, No. 32, price 4d. 

Seedling Canes and Manurial Hxperiments at Barbados, 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.; 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30 price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9. No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

Sugar-cane Experiments in the Leeward Islands, 
in 1910-11, price 1s.; in 1911-12, price 1s. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part [. price 

4d.; Part II., price 4d. 

Those mentioned in the following list are still available: the rest are out of print. 
(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

Price 21. 
Price 4. 

tions. Price 2d. 
(45) A BC of Cotton Planting. New and Enlarged Edition, 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(72) Lime Cultivation in the West Indies (in fhe press). 
(73) Root Borers and other Grubs in West Indian Soils (in 

the press). 

Price 4d, 

The above will be supplied post free for an additional charge of }d. for the pamphlets marked 2d., 1d. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70, Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘Agricultural News” is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s, 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to he addressed to the Agents, not to the Department. 

Agents. 
The following have been appomnted Agents fer the sale of the publications of the Department :— 

London: Messrs. Dutavu & Co., 37, Soho Sauare, W. 
Barbados: ApyocatE Co, Lrp., Broad Street, Bridgetown. 
Jamaica: THE EpucationaL Suppry Company, 16, King 

Street, Kingston. 
British Guiana: THe ‘Datty CHronicie OFrice. Georgetown. 
Trinidad : Messrs. Mu1r-MazsHau & Co., Port-of-Spain. 
Tobago: Mr. C. L. Pracemann, Scarborough. 

St. Vincent: Mr. L. S. Mosetey, Agricultural School. 
St. Lucia: Mr. M,. A. Lawrence, Botanic Station, 
Dominica: Mr. J. R. H. Bripcewarer, Rosean. 
Montserrat : Mr. W. Rosson, Botanic Station. 
Anvoua: Mr. S. D. Matong, St. John’s, 

St. Kitts: THe Brett anp Book Suppry Agenoy, Basseterre, 
JTevis : Messrs. Howett, Bros., Charlestown, 

Grenada : ‘Tx Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 

Ohlendorff’s “dissolved Peruvian Guano—For Sugar-cane and general use 

Ohlendorff’s Specia! Susar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURE) AAW 

Linseed Oil | 
Stocked in casks or in cases of 10 gallons each. 

Special quotations made for export trade WEST’ INDIAN BULLETER: 

on application to:— (Vol. XIII, No. 3.) 
THE BARBADOS CO-OPERATIVE 

COTTON FACTORY, LIMITED, Containing Papers on RUBBER AND MISCELLANEOUS 
BRIDGETOWN. |Sunscers, prepared tor the recent Agricultural Conference, 

=| comprising: — Nubeer: Rubber Experiments in Trinidad and , 
|'Tobago, by A. E. Collens; Rubber Experiments in British } 
| Guiana, by Professor Harrison and others; Castilloa Rubber 
in Dominiva, by Joseph Jones and G. A. Jones; Notes on 
Cultivation of Para Rubber, by I’. Evans; Note on the 

| Present Position of Rubber in Grenada, by G. G. Auchinleck, 
BSc, F.CS; Rubber Cultivation, by Dr. P. J. S. Cramer; 
MisceLLaNnous: Forestry in Trinidad, by C. 8. Rogers; 

iSy\aim) CHIOND EY PMPICEMEN'? |A Method of Estimating Calcium Carbonate in Soils, by | 
SPACE FOR ADVERTISEMENT. | H: S. Shrewsbury, F.L.O.; Milking Capacities of the Trintded 

/Government Farm Cows, by Herbert L. Shrewsbury; The 
Profitable Breeding of Horses, by J. L. Shannon, 1).V.M. } 

TO BE ISSUED SHORTLY. 

a A RN A 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados. 
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INSECT PESTS 
OF THE 

LESSER ANTILLES i ARDEA, 

BY GE. Aw A XELOUS AESE. , 

ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL D ErFARTMENT Of \GRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
lan introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Dor rmestic Animals, Insects of the 
i\Household and Pests of Stored Products, The Control of Insects Ta Bots and fib sir Natuval Enemies. The iaformeati 

lis contained in 210 pages, illustrated by over 180 figures 

sL10n 

To be obtained from all agents for the sale 
‘price 1s, 8d,, post free 1s, 7d, 

of the publications of the Department, 

AGRICULTURAL LIBRARY BOOKS FREE, 

Cacao Culture | Pine-apple Culture 
Citrus Culture _ Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture | Tobacco Culture 
Fertilizer Guide | 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND: ST “FREES 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad, 
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~ Control of the Milk Supply in 

Small Communities. 

an d (uarantine Service 632 

Sr is doubtful whether those writers who were 

responsible for the creation of a romantic side 

yto the milking of the domestic cow would 

have written in such eulogistic terms had they been 

able to predict the sordid circumstances that must 

surround the operation when towns grew up and rural 

districts became thickly populated. The conception of 

the idealistic dairymaid and the perfect cow has been 
shorn of all romance by co-operative methods and 

chemical control, so much so that in well-organized 

industrial centres the idea of associating milk with its 

source of origin is almost as unusual as a pound 

of sugar suggesting a clump of canes or a field of 

beet roots. This, however, is merely sentiment, for 

the modern industrial organization and inspection 
of milk supply ensures a safer and even more con- 

stant grade of article than that on the farm itself, 
In the case of the small producer in crowded commu- 

nities, on the other hand, a very different state of affairs 

exists; for whilst co-operative concerns give rise, from 

the public health point of view, to considerable com- 

mendation, the small producer—the owner of a cow 

or two,and the street huckster—gives cause for grave 

dissatisfaction. 

Although adulteration is frequently practised even 

in places where the machinery of the law is efficient, 

it is by no means entirely the intentional, the criminal 

tampering with milk that is to be deprecated. There 

is another side to a defective milk supply, the objec- 
tional features of which are due to the ignorance and 

carelessness of the vendor. Hence in the regulation of 
milk supply not only must there be legislation strin- 
gently executed, but there must also be education 

accompanied, if possible, by some means of encourage- 

ment to convince the cow-keeper that it is a national 
duty and commercially worth while to produce the 

best possible grade. Although what follows deals 
mainly with the ways and means of controlling milk 

supply this aspect regarding education and encourage- 

ment must not be lost sight of. 

From time to time, reports on instances of milk 

adulteration come before the public eye. They may 
frequently be observed in the form of prosecution 

cases in European and American publications, 

Strangely enough, the West Indies can boast of 
being remarkably free from any such defamatory 
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advertisement,in spite of a large consumption of milk 
and in spite of a big production of ordinances. Hence 

the recent revelations in the Leeward Islands have 

caused considerable consternation. It would appear from 
reports that have recently been issued that practically 

all the milk sold in Antigua and St. Kitts by street 
hucksters is watered—and there is every reason to be- 
lieve that this adulteration has been practised for many 
years past. Furthermore, the quality of the milk sup- 
plied by contract to public institutions is open to grave 

suspicion. The above announcement relates only to the 
chemical composition of the milk: there is reason to 

believe also that the methods adopted in the disposal 
of the produce are insanitary in these islands, and the 
frequent outbreaks of typhoid fever do not tend to allay 
public anxiety in this direction. Except in the case of 

one or two of the larger islands—though even in these 
the methods of disposal of milk are open to criticism— 
there exists in all probability,in the West Indies, 
a large amount of undetected adulteration and pollu- 

tion, although a degree of personal safety is ensured 
by the common practice of boiling. At the same 
time it appears to be becoming urgently necessary 

for the establishment of a definite organization of 

control. 

It is to be feared that, outside ecclesiastical realms, 

the laying down of a rule or a'law is, by itself, insuf- 

ficient. There must be thorough execution. In the 

present case of milk supply—and the same holds good 
for meat supply—there are several features which render 

the execution of the law unfit for untrained officers, 
for the duties are, to a large extent, of a technical 

nature, On the other hand, small communities are 

under a disadvantage, in that the duties of milk and 

meat inspection are not of a sufficiently extensive nature 
to justify the appointment of special officers. It follows 
therefore that these duties, if they are to be performed: 

must be amalgamated with others. Speaking generally, 
there are four kinds of professional men who are ade- 
quately trained to undertake or to direct food inspection; 

medical men, chemists, bacteriologists and veterinarians. 

Medical men, as a rule, unless holding a consulting 

appointment or restricted to laboratory work at hos- 
pitals, are not in a position to undertake routine work 

of this nature; in small islands their duties are too 

general, and their times too uncertain, for such work. 

Chemists, or bacteriologists, if they be available 
might possibly undertake the duties, but more often 

than not they are unavailable, the extreme technical 

nature of their work and the expensive equipment 
which it demands tending to limit their employment in 

the public service. There remains then the veterinary 

surgeon. 

It would seem that in the smaller colonies, where no 

action has as yet been taken, the milk and meat supply 
might conveniently and economically be placed under the 
general inspection of a properly qualified veterinary off- 

cer. The services, too, of this officer in connexion with the 

importation and exportation of live stock, his advice in 

regard to breeding and selection, and to the adminis- 

tration of legislation in regard to contagious diseases 
together with general practitioner work as permitted 
by circumstances would all seem to meet the existing 
local requirements. The-feasibility of such an arrange- 
ment is not lessened when we come to consider in 

detail the duties involved. 

Although there would be some variation in differ- 

ent places according to the provisions of legislation, in 
general the work of milk inspection ought to come 
under two distinct heads: (1) milk production, (2) milk 

supply. The latter constitutes that side of the industry 
on which most deliberate. fraud takes place, but harm 
can also accrue from milk production, that is to say, 

originate in the cows themselves. An animal may be 

a yielder of low quality milk, and under a stringent 

statute the sale of the produce of this cow would nob 
be permitted, though it might, of course, and always 
is in temperate countries, mixed with the very rich 

milk of better breeds. On the other hand, if this cow 

giving milk of low quality happens to be tuberculous, 

the mixing leads to the wide distribution of the microbes 

of disease. ‘Tuberculous cows should not be milked at 

all. But before any action could be taken in such mat- 
ters as these, technical skill must be available first. 

Similar requirements exist in connexion with the supply 

of milk. Here we have to face both adulteration, 

and contamination. Adulteration can be detected by 

simple chemical processes—nowadays, mechanically, 

so that even the cow-keeper himself can test the 

milk: but it cannot be too strongly emphasized, in 

passing, that the casual employment of the somewhat 

abused lactometer by private individuals is valueless 
for anything like ~eritical work. For one thing, 

it is not possible to tell definitely by means of 
this instrument whether milk has been watered or 

not. The specific gravity of fat is lower than that of 
water, and if some of this fat is removed and a propor- 

tionate amount of water added in its place, the lacto- 

meter will still show milk of good quality, apparently 

unadulterated. It is known from unpublished investi- 

gations that even intelligent fraud of this sort has been 

practised in St. Kitts. 

Contamination or pollution is the worst feature of 

a bad milk-supply, and it is in this direction that the 

veterinary officer, chemist or medical man as a bac- 
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teriologist should give careful attention. As in the 

case of the chemical examination of milk, so in the 

biological, certain simple and quick tests have been 

invented, one of the most useful being the Giir-reduc- 

tase test, which depends on the fact that if a certain 

colouring matter is added to a sample of milk, discolo- 

ration gradually takes place, the rate depending upon 

the number of germs originally present in the sample. 

An officer in charge of milk supply would, however, 

investigate further than this and endeavour to detect 

any specific disease bacteria in suspected samples. 

The administrative side of the subject of the 

control of milk supply must be left to the local author- 

ities, Undoubtedly the registration of milk vendors 

is imperative. But that alone will not safeguard the 

public. Individual energy backed by technical training 

mist move hand in hand with legislation. What 

hes been already said will serve to indicate the 

pecessity for this control, the proper person under 

different circumstances to carry it out, and the 
lines of work to be followed. It remains for those in 

authority to consider the necessary expenditure, and to 

take the initiative and start the machinery in motion. 

THE EFFECT OF COMMON SALT ON 

THE GROWTH OF SUGAR-CANE. 

The island of Porto Rico has, in proportion to its size, 

a considerable area of swamp and marsh Jand. The object 
of the researches which Bulletin No. 4 of the Experiment 
Station of the Sugar Producers’ Association describes, was to 
find out what means exist to make these salt marshes 

produce cane at a profit. : : : o 

The most important point on which a definite decision 
was necessary, was the exact limit of the cane plant for salt. 
As regards the effect of salts in general on the growth of plants, 
sodium carbonate is the most toxic; sodium chloride, sodium 
bicarbonate and magnesium chloride are lessso. Sodium sulp 
hate and magnesium sulphate are still less harmful, whilst 
calcium salts are least toxic of all. It is said on the authority of 
Maxwell, that, in ordinary soils, a percentage of sodium chlo- 
ride exceeding 015 per cent. (0:09 percent. of chlorine) will 
prevent a normal growth of cane. In soils which are well 
provided with nitrogen, the chlorine content may go 
higher than 0°15 per cent. of sodium chloride with- 
out causing any harm. If the chlorine is combined 
mainly with calcium, it may reach higher figures than 
0:09. per cent. In Hawaii, it is concluded by Echart, 
that if the salt content of the soil reaches over 0:1 
per cent. an injurious effect is produced on the cane. It 
appears that cane, in its later stages of growth, may 
stand a much higher quantity of salt without visible injury. 
It may further be mentioned in connexion with the point 
under discussion, that in Jamaica, Barbados, Trinidad and 
Demerara, an occasional flooding with sea-water, or the 
application of sodium chloride to certain fields has been 
found actually beneficial. This fact is explained by Prinsen 

Geerligs by the principle that a treatment with sodium 
chloride renders the potash, lime and magnesia contained in 
the soil more available. 

With more particular reference to the conditions of the 
Porto Kican experiments, the chief difficulty in gauging the 
total effect of the salt content of the marshes was that the 
effect of the different salts was not simply additive but rather 
interactionary. That is to say, one salt may intensify the 
action of others, whereas another one may lessen it. Thus 
sulphates in general will mitigate the effects of carbonates, 
bicarbonates and chlorides, and calcium salts in general will 
counteract the influence of those of sodium and magnesium. 
For this reason it was found very difficult to interpret the 
results of analyses. Nevertheless by collecting parallel 
observations on the condition of the cane crops and the 
composition of the soil of different fields, it was seen at once 
that a very striking relation existed between the salt content 
of the soil and the general condition of the cane grown 
on it. To give but two examples: an area which contained 
only ‘O11 per cent. chlorine, produced as much as 60 tons of 
cane per acre, whereas another containing *188 per cent. 
chlorire, yielded only 20 tons per acre. Not only does salt, 
when present in large quantities, lower the yield obtained, 
but, as is shown by a table in the bulletin, it affects the 
composition in a most deleterious manner. 

As already indicated, the application of lime greatly im- 
proves saline soils, as does also the application of nitrogen in 
the form of dried blood. | But the conclusion of the bulletin 
which is emphasized most, is the necessity for lowering the 
water level of these soils by drainage. Such methods are in 
progress, and are likely to be extended. The idea is that 
good drainage will lower the salt-water Jevel, and enable the 
excess of salt in the soil to be washed out by natural rainfall, 
or, if necessary, by the aid of irrigation, until the concentration 
of the salts falls below the danger point, as indicated by the 
results described in the bulletin under consideration. 

Composition of Soil Suitable for Rubber 
Cultivation.—The Director of the Agricultural Institute 
vf the University of Halle, has investigated rubber soils 
from Brazil aud German East Africa. An interesting 
abstract of his conclusions are given in the Month'y Bulletin 
of Agricultural Intelligence and Plant Diseases (January 
1913) from which the following notes are taken. 

In comparing the fertility of the soils of the two places, 
it must be remembered that the annual rainfall in South 
America is something like 120 inches, whilst in German East 
Africa it amounts only to about 80 inches. The higher 
rainfall is believed to render the nutritive substances more 
easily assimilated. Apart from this consideration, Hewea 
brasiliensis is cultivated in South America, whilst the 
Manihot Glaziovii, which requires a dry climate, is grown 
in East Africa, Nevertheless, it is believed that generaliza- 
tions, holding good for East Africa and South America 
in regard to the soil requirments for rubber producing 
trees can be formulated from the observations made. 
These conclusions may be expressed as follows: (1) The 
soil should be fine, of medium coherence, rather loose 
than heavy, and deep; (2) it is not necessary that the 
nitrogen content should be higher than 0:1 per cent., whilst 
a large percentage of humus was found to be actually 
injurious; (3) lime and magnesia are needed only in very 
limited amounts; (4) the rubber tree appears to have no 
special requirements as regards the phosphoric content of the 
soil; (5) it would seem that a large amount of potash in the 
soil promotes growth and the formation of latex. 
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FRUITS AND FRUIT TREES. 

COHUNE NUTS FROM BRITISH 

HONDURAS. 

An article on the above subject, appearing in a recent 
issue of the Bulletin of the Imperial Institute (April-June 
1913), is of particular interest in connexion with a report 
published in the Agricultural News (Vol. XU, p. 180), 
describing similar investigations by the Imperial Institute 
into the commercial value of gru-gru nuts. 

Cohune nuts are borne in large bunches, and each tree 
is said to yield 1,000 to 2,000 nuts per annum. The kernels 
are rich in oil; but so far they have not been utilized on 
a commercial scale, chiefly owing to the difliculty of cracking 
the very hard shells which surround them. 

An examination of different samples showed that the 
cohune kernel fat resembles very closely both coco-nut oil 
and palm kernel oil, but it is generally of somewhat softer 
consistency. Since the oil of the gru-gru nut is stated to 
resemble closely palm kernel fat, it would appear to follow 
that the cchune nut fat resembles the gru-gru nut fat. 

An interesting feature connected with the cohune 
nut is the existence of a fibrous layer, which centains 
from about 9 to 20 per cent. of fat. The possibility of 
utilizing the oil in this tissue in British Honduras would 
only be feasible if a plant for the extraction of fat 
by solvents were installed. As regards their purely 
economic characters, it is stated that if cohune kernels were 
shipped to Europe in commercial quantities, they should 
realize prices approximating to those of copra, the present 
price of which is about £30 per ton (April 1913). Also the 
fat of the cohune kernel should be worth about the same 
price as palm kernel oil or coco-nut oil, the present values of 
which in the United Kingdom are as follows: coco-nut oil 
from £43 5s. to £50 10s. per ton, and palm kernel oil 
about £42 15s. per ton (April 1913). 

Citrus Cultivation in Italy.—Useful data on the 
cultivation of citrus fruit in the Province of Salerno are 
presented in the Monthly Bulletin of Agricultural Intelligence 
and Plant Diseases (May 1913). It is stated in this that in 
the Nocera district, the best citrus fruit groves are let at rents 
reaching to £32 per acre. Oranges and tangerines are 
cultivated most; they are planted in alternate rows, at the 
rate of about 240 trees per acre, and they are often inter- 
planted with walnuts (thirty-two to forty per acre). The 
varieties of orange which incur the greatest favour are the 

flattened orange (Crtrus Aurantium depressum, Risso), the 
pear-shaped orange (C. Aurantiwm ellipticum, Risso), the 
Maliese, and the blood orange. New York and England con- 
stitute the chief markets for lemons; two-thirds of the oranges 
and tangerines produced, are consumed in Italy; the rest are 
sent chiefly to Austria-Hungary. The price of tangerines 
ranges from 63, to 12s. per cwt., that of oranges from 
2s. 10d. to 4s per ewt., during December to March, and 
from 7s. 3d. or 8s. to 12s. and 16s. per cwt. in the 
summer. The Nocera harvest lasts from December to 
August. 

Fruit Growing in Tunis.—The following note has 
been translated from the Bulletin de la Socicté Belge d’ Etude 
Coloniale (June 1915), 

Although fruit cultivation and market-gardening 
constitute, in Tunis, industries of secondary importance, 
considerable areas of land are nevertheless planted with 
almonds, lemons, oranges, figs and dates. In regard to 
almond cultivation, it is the practice to plant sixty-nine trees 
per hectare (about 24 acres), leaving a space of 12 metres 
(about 40 feet) between the trunks. In years of good harvest, 
1 acre is supposed to bring in a return of 345 francs 
(about £14), which is about 5 francs per tree. This is rather 
greater than the income derived from lemons, which is stated 
to be from 200 franes (£8) to 300 francs (£12) per hectare 

In connexion with the cultivation of oranges and 
tangerines, it is stated that these are mainly consumed 
locally: such slight exports as do occur take place principally 
during December and January. 

Bonuses for Coco-nut Cultivation. —Accord- 
ing to Zhe Board of Trade Journal (June 26, 1913), 
the Brazilian Minister of Agriculture has entered into 
a contract with a view to encouraging the systematic cultiva- 
tion of coco-nut palms and the exportation of copra. Certain 
bounties are to be granted provided certain conditions 
are adhered to, among which are the following: A report 
giving full details as to cultivation must be pre- 
sented at the end of the first year; and a copra factory 
must be established within two years to deal with the 
produce of at least 7,410 acres. The Minister of Agricul- 

cure will endeavour to obtain duty free admission of all 
machinery, and will also grant a premium up to a maxi- 
mum amount of £2,000 per annum on the copra and coco-nut 
oil exported. 
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AGRICULTURAL ENGINEERING. 

TRACTORS FOR THE TROPICS. 

An announcement, in French, has just been issued 
by the Belgian Minister for the Colonies to the effect 

that an international trial of tractors and other appli- 

ances answering the purposes of mechanical labour will 
take place at Chassart (Brabant) \,towards the end of 
September 1913. It is explained in the booklet, which 
las been received at this Office, that the objects of the trial 

are as follows. Steam engines have been employed since 
1911 by the agricultural service in the Belgian Congo 
(Katanga) for clearing land and for transport purposes in 
regions where native manual labour is rare or costly, and 
in the zones where the tsetse fly prohibits the employment of 
draft animals. It is stated that these mechanical means 
having given excellent results, the Minister for the Colonies 
has decided to increase the number of machines used for 

clearing land in Katanga, and to introduce tractors into other 

districts of the colony. ‘The leading societies of the Belgian 
Colonies have recently shown their intention to have recourse 
to the same action in order to extend important plantations 
in the lower Congo and at Kasai. It is maintained that 
these projects demonstrate the usefulness of a competition 
where the numerous modern appliances, in principle and in 
construction very dissimilar, will be subjected to deliberate 
trial organized and judged by competent envineers 

The Minister fur the Colonies will invite, officially, foreign 
Governments, and especially those of the Colonies, to take 
part in the international meeting by sending delegates from 
the various agricultural departments. 

The trials will include the testing under practical 
conditions of five different classes of machines: (1) ordinary 
steam tractors; (2) benzene tractors worked by an internal 
combustion engine; (3) tractors provided with a cable 
arrangement for hauling ploughs across the field; (4) auto- 
matic ploughs, that is to say, machines carrying on the motor- 
chassis, the body of the plough; (5) machines carrying on the 
motor-chassis, implements which may be put into motion by 
the motor. 

Each machine will have to work during two days of 
eight hours each. As regards ploughing, the soil will have to 
be worked to a depth of from 20 to 22 em. The earth where 
the trials are to be made is easy to work. In connexion 
with traction on the roads, the trials will be made along 
a country lane in bad condition. 

The booklet gives a large amount of further information 
including the score card used for awarding points, and not the 
least interesting feature of the publication is the large number 
of excellent photographs, which show in many instances the 
machines at work under wild conditions in West Africa. 

Extinguishing Fires with Sawdust.—The re- 
sults of experiments have been recorded on the use of sawdust 
and mixtures of sawdust and sodium bicarbonate for extin- 
guishing fires, especially those of inflammable liquids. Three 
tanks were used in these tests, the flaming liquids being 
lacquer and gasolene, and the sawdust being applied by 
means of an ordinary long-handled shovel. 

Tt was found that sawdust, if spread over the surface, 
will readily and successfully extinguish fires of inflammable 
liquids when contained in moderate sized tanks or spread in 
small quantities on floors. The efliciency of sawdust is 
due to its blanketing action excluding air, and increases with 
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the viscosity of the liquids: The character of the sawdust, 
whether wet or dry or from soft or hard wood, apparently 
does not affect its efficiency, but the admixture of sodium 
bicarbonate materially increases it. (Hxperiment Station 
Record, for June 1913.) 

A Self-Propelled Portable Elevator.—The 
Louisiana Planter (July 5, 1915) describes an arrangement 

designed by an American firm for handling sacks of raw 
sugar weighing from 300 to 350 tb. There are two types of 
machines, the ‘Cuban’ for handling the sacks at the planta- 
tion warehouse, and the ‘American’ for dealing with the same 
sacks in the storage warehouses of the American refinery. 

The machines are built entirely of steel, strongly and 
heavily constructed to withstand strain and rough usage. 
They are provided with electric, gasolene, alcohol, steam or 
compressed air power, as may be desired by the pu:chaser. 
Each machine is provided with a steel chute that may be 
quickly and easily attached to the top of the upper carrier 
for use when it is required to place the bags some distance 
back on the pile, thus eliminating the heavy work of placing 
them by hand. 

The speed of the carriages is about 50 feet per minute, 

which gives a capacity of over 500 bags or about 80 tons, 
per hour, with the assistance of ten or eleven men loading 
and operating the machine and placing the bags in position. 

Another firm has invented a machine of a similar type 
which is a combined elevator, conveyor and unloader. It is 

built in different sizes ranging in capacity from 1 to 3 tons 
per minute and elevating to a height of from 15 to 35 feet 
or more. 

Agricultural Implements in Japan.—In com- 
parison with other countries, the standard of agricultural 
implements used in Japan is remarkably low. A writer in the 
Journal of the Royal Society of Arts (July 4, 1913), after 
describing the different primitive implements already in use, 
makes certain suggestions which are here briefly noted. 

It is advocated that the use of farm animals should 
be increased in the place of human labour. In regard to the 
ploughing of dry soils, the introduction of the vineyard type 
of plough is advocated, and the necessity for special 
implements for the cultivation of wet fields is referred to. 

There are several changes taking place in Japan which 
are likely to bring about the employment of motor power 
in cultivation, namely, the concentration of labour in 
the rising industrial centres, and the straightening out of 
the old irregular boundaries between the fields, and the 
re-allotment of land. 

Automatic Recording Juice Scale.—According 
to the American Sugar Industry (July 19, 1913), an 
accurate automatic weighing and recording machine for such 
heavy flowing and foaming materials as raw sugar juices, 
molasses and the like has recently been invented. It is 
stated that this scale has been used in practice at a sugar 
factory at Dormagen, Germany, and that the greatest varia- 
tions in accuracy are never greater than ‘02 of 1 per cent. If 
desired, this machine is also provided with a patent 
remainder attachment, which is an arrangement whereby the 
automatic weighing mechanism is thrown out of gear and 
any amount from zero to the capacity of the scale—which 
varies according te the size of the machine from 100 to 
8,800 Ib—may be accurately weighed. This additional 
weight, however, is not recorded on the counter, and must be 
added to the gross amount shown. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date July 26, with reference 
%o the sales of West Indian Sea Island cotton :— 

Since our last report about 100 bales of St. Vincent cot- 
‘ton have been sold; these include the best qualities, chiefly 
from 24d. to 28d., and Stains from 123d. to 173d. Holders 
are rather pressing sales and buyers, having no immediate 
requirements, are only purchasing to stock on distinct 
-concessions. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending July 26, is as follows:— 

The market remains dull, without any sales, and we can 
only repeat out last quotations. 

We quote, viz.: 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine Me tolie:—l4gdatoloid. . 4, 5: ss 
Fine 25c. = 141d. peel, Che te Wales 

Extra Fine off 94. to 26c. = 13}d.tol44d.,, , 
in preparation f Fully Fine oF} 22¢ — 1214 

in preparation J ~~~ be eee) , 

Fine offin | 59, ee. 
preparation J 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre, up to July 26, 1913, were 2,977 
‘bales, 7,381 bales, and 4,770 baies, respectively. 

COTTON IN EGYPT. 

Jn continuation from the last issue of the Agricultural 
News, of this abstract of a paper written by the Superinten- 
dent of the Royal Botanic Gardens, Peradeniya, Ceylon, the 
following information concerning insects pests and various 
economic matters should prove of equal interest. 

INSECT PESTS. 

The existence of insect pests is said to constitute the 
great danger to Egypt’s cotton. Firstly, there is the cotton 
worm, which makes its appearance in the early stages and 
devours all the young leaves. The difficulty in combating 
this pest is that the caterpillar lives on the clover during the 
winter, and the clover is absolutely essential to the fellah for 
feeding his cattle during the winter months when no other 
green fodder is available—thus the supply of caterpillars 
from this source cannot be cut off. The picking off and 
burning of the insects or the eggs deposited on the leaves 
is, so far, the only successful measure adopted. 

The next most serious pest is the boll worm, and this is 
still more difficult to deal with, inasmuch as it is not so con- 
spicuous an insect as the cotton worm. There are also 
several minor pests such as the aphis and the cut worm. 

Against all these pests the Government are said to be 
~taking the most energetic preventive measures, There has 

been an awakening to the existence of that most important 
factor provided by nature for reducing insect pests, namely, 
the work of insectivorons birds. The protection of these 
avian benefactors is a thing all tropical countries should 
look to, before it is too Jate* It has been remarked that 
it is only within the last few years, following the almost com- 
plete extinction of the species of native insectivorous bird 
(the white egret or crane) said to have been particularly par- 
tial to the chrysalis of the cotton worm, that this insect has 
obtained its present dangerons magnitude. Hence the Egyp- 
tian Government have issued stringent laws which are pub- 
lished and placarded in every public place, protecting not 
only egrets, but every insectivorous bird, such as larks, 
plover, bee-eaters, wood-peckers, etc., and have established 
breeding depots for the egrets. 

DISPOSAL OF CROPS. 

Most of the cotton crops belonging to the large propriet- 
ors is bought as it stands by the big cotton firms—English, 
Grecian and German; but the small landowners sell their 
cotton in the villages to native or Greek merchants, who in 
turn transport it in big sacks containing 300 tb. by camel, 
cart and canal boat to the various ginneries owned by Greeks 
and natives, which are scattered all about the country. 

EGYPTIAN COTTON DETERIORATING. 

The deputation of the World’s Cotton Spinners which 
visited Egypt lately, are said to have been very impressed 
by the advanced methods of cultivation in vogue, but 
pointed out that Egypian cotton was undoubtedly deteriora- 
ting, owing partly to soil exhaustion, and partly to the fact 
that not enough attention is paid to keeping up the standard 
of seed. To this the cultivators replied, that if the buyers 
would pay a higher price, they (the cultivators) would expend 
more time and money in correcting these faults. 

Recent Interesting Announcements.—A letter 
has been received from the Chief Secretary to the Royal 
Society for the Prevention of Cruelty to Animals, in which 
it is announced that the Council has decided to offer a prize 
of £100 for the most practical and useful type of horse shoe 
that will provide the aniaal with a satisfactory footing upon 
roadways. The merits of the competing devices will be 
judged mainly on the provision of a satisfactory and non- 
slipping foothold, the redaction in the amount of damage 
caused to roads, and the general practicability of a shoe 
capable of general manufacture, reasonable life, moderate 
cost and similar considerations. Particulars may be obtained 
from the Chief Secretary of the Society at 105 Jermyn Street, 
London, S.W. 

A letter has also been received in which information 
is presented regarding the Kentia palm seed industry, 
It is announced that the Government of New South Wales 
has now taken over the management and the control of the 
industry, and it is now free from that monopoly and unsettled 
condition which existed previously, and which was calculated 
to deter English and continental nurserymen and others from 
sending orders to agents located in Australia. 

A further communication of interest is one from the 
British South Africa Co. in which it is stated that a shipment 
of wool from Rhodesia was offered during May for sale in the 
public auction room, and, in spite of competition, seld at good 
prices. 

*Considerable attention has recently been given to this 
question in British Guiana. See Insect Notes in current 
issue p, 266, [Ed, A.N.] 
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VETERINARY NOTES. 

THH UNITED STATES INSPECTION AND 

QUARANTINE SERVICE. 

The extensive nature, and the thorough organization of 
the United States Quarantine Service are rendered evident in 
a Circular (No. 215) issued recently by the Bureau of Animal 
Industry. 

After dealing with the provisions of laws and regula- 
tions, the paper proceeds to the subject of permits and other 
safeguards. An important feature in preventing the importa- 
tion of the infection of animal diseases from foreign countries 
is the requirement relative to the obtaining of permits from 
the Secretary of Agriculture. hese are issued in triplicate: 
two copies are sent to the owner or his agent, one of them 
being addressed to the United States Consul at the foreign 
port of shipment, and the other to the Collector of Customs 
at the United States port of entry 

Tn continuation, the question of quarantine is dealt with 

next. For cattle coming from Great Lritain, Ireland and the 
Channel Islands, the period of confinement is thirty days; for 
animals from other places the time varies according to cir- 
cumstances The stringent regulations in.this respect, with 
regard to Great Britain and Europe in general, appears to be 
due to the inability in Europe to control adequately foot 
and mouth disease. 

From the West Indian aspect, the most iuteresting section 
of the paper is that which describes instances of suppression 
and exclusion of contagious diseases from abroad. In view 
of the fact that the United States possesses every kind of 
climate, the danger of the introduction of animal diseases 
from the Tropics and sub-tropics has been early recognized. 
In 1901, legislation was passed in regard to the Philippines. 
During 1906 serra was found in an importation of Zebu cattle 
shipped from Bombay, but it was not allowed to escape from 
the quarantine. 

Another interesting case connected with the importation 
of Zebu cattle was that in relation to a landowner’s suggest- 
ed introduction into Texas of some fifty head of these animals. 
At first the Government refused to permit the importation 
under any conditions. Eventually it was agreed to, that, under 
the continuous inspection of a Department's veterinary 
officer, the desired transfer from India might be carried out. 
An officer proceeded to Bombay with the buyer of the 
animals, and after selecting animals from sections reported 
to be free from disease, the cattle were subjected to blood 
tests and kept under aseptic conditions during every stage 
of the voyage from the East to New York. Until their arrival 
at the American port, where they were placed in quarantine, no 
parasites had been detected in the blood; within a short time, 
however, surra was found in three of the animals. Not until 
after five months under screens were thirty-three animals 
released and shipped to their destination in Texas. Eighteen 
out of the original herd of fifty-one had been destroyed 
because of the appearance of the disease in their blood. 

One of the most important matters relating to animal 
importations into America is the sterilization of hides and 
skins. These commodities are subject tothe same law that 
governs the importation of cattle. Up to the present, no abso- 
lutely satisfactory means has been devised for the sterilization 
of infected hides, particularly those containing anthrax spores. 
It is stated that green or sun-dried hides immersed for 
thirty minutes in a 1 in 1,000 solution of bichloride of 
mercury, are seriously injured (see Agricultural News, Vol. 
XII, p. 247). The Bureau of Animal Industry, however, is 

making investigations of means for the sterilization of anthrax 
spores or germs in hides, skins, hair, wool, etec., in order that 
they may be safely rendered sterile without any injury 
or depreciation of their value 

Lastly, a few facts may be added in regard to the 
American inspection of live stock for export. Animals in- 
tended for shipment are given a veterinary inspection, im 
order to guard against the exportation of disease, and to con- 
form with the requirements of certain Foreign Governments. 
The Bureau also inspects vessels that carry such animals, and 
enforces regulations as to fittings, feed, water and attendance. 
so as to ensure that the animals will be carried in a safe and 
humane manner, and reach the other side in good condition. 

It may be noted in conclusion, that, although regulations 
exist which provide that no animals shall be exported from 
the United States to any foreign country unless they have 
been inspected and found free from disease, this requirement 
is waived in regard to Cuba, the West Indies, Mexico, Central 
America, and the countries of South America, excepting 
Argentina and Uruguay. 

FECUNDITY IN FOWLS. 

The manner in which the Board of Agriculture of 
England presents, in its Journal (for June 1913), the results 
of Dr. Raymond Pearl's remarkable investigations is as 
admirable, in its way, as the results themselves are interest- 
ing and economically important. 

Divested of all technicalities, the article shows the 

practical man clearly and concisely that, the principal agent 
in transmitting fecundity (laying capacity) in fowls is the 
male bird, and that selection of cocks must be practised, 
as well as selection of hens, in building up the desired strains 
of high fecundity fowls. 

In the investigation, winter egg-production, because the 
capacity of strains varies most during this period, was 
adopted as a measure of fecundity, and it was found that 
hens can be placed in three distinct classes: (a) those laying 
no eggs whatever during the winter period, (b) those laying 
under thirty eggs, and (c) those laying over thirty eggs. 

Independent of any Mendelian theory or phraseology 
which may be framed to account for his observations, 
Dr. Pearl actually found that hens of high productivity 
were unable (when mated with certain cocks) to transmit their 
qualities to their daughters. On the other hand, he dis- 
covered that hens of the thirty and over class, if mated with 
certain other cocks, gave sometimes all highly productive 
daughters, and, sometimes, partly high producers and partly 
low producers. Again, he found that if certain cocks were 
mated with hens of zero, or low producing capacity, all the 
daughters produced thirty eggs and over. 

As a guide to the practical application of these results, 
the writer of the article in question says:— 

‘The main desideratum is to produce the cock which 
invariably gets daughters of high fecundity; to do so, the 
high fecundity hen must be found by selection; she will 
transmit her desirable character through her sons, but only 
in certain cases will all these sons be of the highest quality. 
If all are of the highest quality (that is, invariably getting: 
high fecundity daughters, however mated), then their father 
is the male wanted. But if, as is more likely, the sons differ, 
each must be tested by mating, with a view to ascertaining 
what his quality is. his testing should be done, preferably, 
with zero hens, for if the male is not of the highest class he- 
will, when mated with such hens, get daughters of low 
fecundity.’ 
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NOTES AND COMMENTS. 
‘Contents of Present Issue. 

The editorial in this number deals with the 
subject of the control of milk supply. It serves to 
indicate the necessity for control in the West Indies, 
the proper person under given circumstances to carry 
it out, and the lines of work to be followed. 

Under the heading of Agricultural Engineering, 
on page 261, will be found an account of a forth- 
coming exhibition of tractors to be held in Brabant, 
Belgium, towards the end of September 1915. 

The successful nature of the work of the United 
States Inspection and Quarantine Service is dealt with 
in an article on page 263. Laying capacity in fowls is 
also considered on this page. 

Under the caption Insect Notes, on page 266, 
will be found a useful account of recent work on sugar- 

eane pests in British Guiana. The subject of cacao 
thrips in Florida is also dealt with. 

On page 267, the last Annual Report on the 
Experiment Station, Tortola, is briefly reviewed, and 
consideration is likewise given to the recently published 
report on agricultural progress in India, 1911-12. 

The Philippine College of Agriculture is described 
under Students’ Corner on page 269. 

Fungus Notes, on page 270, include a_ short 
account of recent French work on diseases of Hevea 
and cacao. 

Trade Products of the British Empire. 

Its may be stated without hesitation that the 
Special Supplement to the Chamber of Commerce 
Journal for July 1913, is a publication which wall be 
found of the greatest use and interest to manufacturer 
and agriculturist alike. More especially will it prove 
instructive to the planter and estate-owner in the 
Tropics, for it gives statistical accounts of the resources 
of the British Empire asa supplier of foodstuffs and 
of raw materials for British industries. 

In this brief notice it will not be pussible to do 
more than make reference shortly to those facts 
presented which relate to the West Indies in particular. 

The West Indies, as regards area, forma very 

small part of the British Empire, and important 
markets for many of its products are centred in Canada 
and the United States. Nevertheless in the 
Supplement under consideration we find first of all 
under the heading of Arrowroot, the following statement: 
‘The imports of arrowroot to the United Kingdom in 
1912 were 28,941 ewt., valued at £49,152 of which 
28,363, ewt. valued at £47,122 came from the Wess 
Indies. The greater part of this quantity was produced 
in St. Vincent. Again under the heading of Coffee, the 
West Indies and British Guiana take second and third 
place respectively in regard to the imports of this 
material into the United Kingdom. - Both the amount 
and value are seen by the figures quoted to be 
undergoing an increase. As is well known, the 
United Kingdom derives the greater part of its cacao 
supply from the West Indies. The imports in 1912 
were 17,344.990 tbh. valued at £455,981. It may be 
well to bear in mind, however, that West Africa—in 
particular the Gold Coast—is rapidly catching up the 
West Indian supply in regard to both quantity and 
quality. 

In the section dealing with cotton, the British 
West Indies comes second on the list which is headed 
by India. This position has been attained rather by the 
high quality of the produce than the quantity produced. 
It may be noted thata serious decrease in both amount 
and value took place in 1912. In regard to other 
produce, the importance of the West Indian supply of 
lime products and spices is broughé out in the publica- 
tion. In regard to the latter class of articles, the rapid 
development of the lime industry in Dominica and 
St. Lucia would appear tu indicate that the West 
Indian status in this respect, is likely to continue to 
improve. 

Regarding those forms of raw material in the 
supply of which, to the United Kingdom, the West 
Indies takes little part, mention may be made of rubber, 
and to some extent, sugar. It is of general interest to 
note that the total imports of rubber into the United 
Kingdom in 1912 were 1,100,471 cwt. valued at no less 
than £21,580,331. There is every possibility of an 
increase in the production of rubber in the British 
possessions, and part of this development will take 
place in British Guiana, Trinidad and Dominica. 

In the next column we present afew ideas in 
regard to the importance of an increased supply of 
raw material coming from the Tropics. 
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Industrial Centres and the Supply of Tropical 

Produce. 

Under the heading of The Trek to the Tropics, an 
article in a recent issue of 7ropical Life seeks to 
show why England must establish agricultural colleges 
for those colonies which lie within the torrid zone. In 
Great Britain there is said to be a rural exodus to the 
towns of 10 per cent. It is obvious, then, that such 
a movement brings a double evil on the community 
because it means 10 perceat. ore mouths to be fed 
but 10 per cent. less producers to feed them. There 
is, therefore, a difference of 20 per cent. in the posision 
of the supply and demand of foodstuffs. 

In continnation of this idea, the necessity in the 
first place of an adequate supply of foodstuffs hardly 
needs pointing out. Butas well as foodstuffs, there must 
be an adequate supply of raw material for manufacturing 
purposes in order to keep the increasing urban popula- 
tions supplied with work, and to enable them to earn 
the wherewithal to buy imported food. 

Great. Britain’s tropical colonies serve, in the pro- 
duction of raw materials like cotton and rubber, a most 
important, economic, and truly Imperial service, in that 
they provide the English industrial classes with the 
means to purchase flour and meat imported from other 
parts of the Empire like Canada and Australia; or, in 
other words, the benefit circulates around the Empire. 
The production of commodities like raw sugar and 
cacao also serves a double purpose, in that it both 
supplies the manufacturer with material and the com- 
munity with food. 

From every point of view it is necessary that the 
supply from the Tropics should not merely be maintained 
but increased. Development will take place quickest 
when the business and science of planting can be studied 
on the spot under organized conditions, and when the 
latent potentialities of the unexploited tropical posses- 
sions are studiously kept before the eyes of desirable 
emigrants. 
SN 

Forests and Rainfall: A New Aspect. 
The influence of forests on rainfall is a subject 

which is continually engaging the attention of meteor- 
ologists and those interested in sylviculture. Scientific 
support of the supposition that wooded areas increase 
or control precipitation has until recently been some- 
what indefinite. This would appear to have been 
due largely to the prevailing tendency to gener- 
alize too widely. Mr. Raphael Zon, of the United 
States Forest Service, publishes an article in 
Science (July 18, 1913) which deals with consider- 
ations on the subject, restricted to the effect of forests 
on the humidity of prairie regions situated to their 
leeward. He concludes: ‘If the effect of mountainous 
forests upon the precipitation of regions lying in the lee 
of them is not entirely clear to us, the effect of forests 
in wide plains of continents, especially in the path of 
moist winds, cannot be doubted. By increasing the 
evaporation from the land at the expense of surface 

. run-off, they enrich with moisture the passing air 
currents, and in this way help to carry it in large 
quantities into the interior of continents.’ 

It would appear that the precipitation of the 
eastern half of the United States is intimately connected 
with the prevailing south winds, and that Jand contri- 
butes more to precipitation than the ocean. So thatin 
spite of the fact that quantitative proof is lacking, it 
would appear extremely probable that the rainfall of 
the prairie region depends upon the inuence of the 
forests of the Atlantic slopes. ' 

Barly Conceptions Regarding Fungi. 

In her Presidential Address before the British 
Mycological Society, Miss Gulielma Lister, P.L.S., has 
sketched in an able manner the work and influence of 
past students of the mycetozoa. It may be explained 
for the benefit of the general reader that the mycetozoa 
constitute a well-defined group of organisms which, as 
the name implies, occupies an intermediate position 
between the animal and the vegetable kingdoms. In 
this group, a spore provided with a firm wall produces 
on germination an amceboid swarm-cell which soon 
acquires a flagellum or whip-like process. he swarm- 
cells multiply by division and subsequently coalesce te 
form a plasmodium which exhibits a rhythmic stream- 
ing. Each swarm-cell, however, does not lose its 
individuality. It may be noted, too, as an interesting 
and significant fact, that these swarm-cells are capable 
of ingesting bacteria. 

To revert to the subject of Miss Lister's address, 
it is a striking fact how strongly imagination and 
superstition could and does govern the formation 
of opinious. This circumstance is illustrated in the 
following quotation from the’ commencement of the 
address: ‘If the mycetozoa were observed at all by the 
earlier Naturalists, they were considered to be Fungi, 
and Fungi were regarded as objects of superstition and 
mystery, rather than as living plants. 

‘Writing in the second half of the 16th century, 
the German herbalist Hieronymous Bock gave expres- 
sion to the opinion of the times when he writes, in his 
chapter on Fungi: “mushrooms are neither herbs nor 
roots, neither flowers nor seeds, but merely the super- 
fluous moisture of the earth and trees, of wood and 
other rotten things.” 

‘Again, the Italian botanist Cesalpine..... 
writes in 1583: “Some plants have no seed: these are 
the most imperfect, and spring from decaying sub- 
stances: they have only to feed themselves and grow, 
and are unable to produce their like: they are a sort of 
intermediate existences between plants and inanimate 
nature.’ 

About the beginning of the 18th century a more 
scientific spirit began to awaken. ‘The work of Micheli, 
Haller and Linneus, but more particularly with the work 
of Charles Persoon, the study of the fungi and especially 
that of the Mycetozoa made great strides. Then 
followed the studies of Fries, Berkeley and others 
which culminated in the epoch-makirg researches of 
De Bary (who first observed the spores in the Mycetozoa. 
give birth to swarm-spores) and in the critical and 
exhaustive treatment of the group by Arthur Lister 
the father of the recently appointed President of the 
British Mycological Society. 
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INSECT NOTES. 

SUGAR-CANE PESTS IN BRITISH GUIANA. 

A very interesting paper by Mr. H. W. B. Moore, has 
wecently been received, entitled, A General Report on Insect 
Pests for the year 1912—to Messrs. Curtis, Campbell & Co., 
and Messrs. Booker Bros., McConnell & Co. 

The report deals almost entirely with the insect pests of 
Sugar-cane, and is based on investigations carried out during 
‘1912, on the estates of the firms to whom the paper is 
saddressed. The following abstract of the report is likely to 
be of interest to sugar-cane planters throughout the West 
Indies. 

The large moth borer (Castnia licus) was present on 
most if not all the estates, to a much less extent than in 
1911, and its decrease constitutes one of the outstanding 
features of the year under review. The number of moths 
captured on sixteen estates was 296,214, and of caterpillars 
and chrysalides 672,104; whilst on one plantation, where the 
record was kept for moths, caterpillars and chrysalides 
together, the number recorded was 50,583; the grand total 
for the insect in the three stages on seventeen estates being 

1,018,901, as against 2,384,430 for the preceding year. 
The decrease in the numbers of this insect captured in 

1912 is stated to be due in part to the extreme drought 
which prevailed for nine months, and also to the direct result 
of the excellent work of collecting in 1911, which greatly 
reduced the numbers available for propagation. 

On one estate, nearly 200,000 caterpillars were taken 
in the month of November 1911, whilst less than one-third 
of that number was captured on the same estate during the 
whole of 1912. In certain fields, the proportion of infested 
to non-infested stools in 1911 was as high as 1 in 4 or 5 
as compared with 1 in 30 in 1912; many stools showed 
the presence of two or more caterpillars per stool in 1911, 
while in 1912 few such cases were observed. 

The collection of caterpillars and chrysalides from the 
cane stools is considered the most efticient direct method of 
reducing the numbers of Castnia licus, and this aided by 
the capture of the moths, by the erection in the fields of 
bird-perches just after cropping, results in a great reduc- 
tion in the numbers, if not in the practical extermination, of 
this insect. 

CONCLUSIONS AS REGARD METHODS OF CONTROL, 

The conclusions arrived at in the report with regard to 
the large moth borer are:— 

(1) Long-continued drought affects the insect adversely. 
(2) The persistent and vigorous collecting of cater- 

pillars and chrysalides in the stools of canes is the most 
effective method of fighting this pest. 

(3) The collection of the moths is a very useful 
practice. 

(4) Birds may be encouraged by means of perches in 
the cane fields, and these are useful aids in the contro] of 
the large moth borer. 

(5) Continued warfare must be kept up against this pest 
until it is reduced to very small numbers over a series of 
years. A decrease for one year should not be taken as a reason 
for ceasing control operations. 

(6) Continued efforts on one estate, or on a group of 
estates may result in practically freeing them from Castnia 
Jicus, althongh in localities near by the pest may be abundant. 
In such cases, however, the numbers can be kept down only 
by persistent effort year after year. 

The small moth borer is stated to be the most impor- 
tant pest of sugarcane in British Guiana, and to be more 
abundant at present than it was, say, twenty-five years ago. 
Under the common name of small moth borer are included 
two species, Diatraea saccharalis and D, canella. A list 
of seventeen estates is given on which the practice of collect- 
ing caterpillars and chrysalides by cutting out ‘dead hearts” 
has been carried out, the number recorded being 15,285,960 
in 1912, as compared with 13,632,655 in 1911. 

It is advised that collecting should be commenced 
at the earliest possible moment, in order to prevent, as far 
as possible, the complete development of the larvae of the 
first generation, thus largely eliminating the second and 

_ third generations. 
The above account will be continued in the next issue 

of the Agricultural News. 

CACAO THRIPS IN FLORIDA. 

The cacao thrips (Heliothrips [Physopus] rubrocinetus), 
which is well known as a pest in all the islands of the West 
Indies where cacao is grown, has now made its appearance 
in Florida, where it is assuming an important role on account 
of its attacks on mango and avocado pear. In addition to 
the West Indies and ‘Florida, the red-banded thrips, as it is 
called, is recorded from Ceylon, Uganda and Hawaii; it has 
also been observed on plants from Mauritius in a greenhouse 
at Washington. 

An account of its occurrence in Florida, and a technical 
description of the insect in its different stages of growth are 
given by H. M. Russell, in Bulletin 99, Part 2, of the Bureaw 
of Entomology United States Department of Agriculture. 

Reproduction is parthenogenetic during a portion of the 
year, and bisexual at other times, the males being much less 
numerous than the females. 

The use of black leaf tobacco extract and whale oil soap 
is recommended for the control of the red-banded thrips, the 
proportions being as follows:-— 

Black leaf tobacco extract 
Whale oil soap 
Water 

The whale oi! soap is first dissolved in a portion of the 
water, the black leaf tobacco extract is then added, and the 
solution diluted to make the full amount. This should be 
applied asa fine spray ata good pressure, so as to coat 
thoroughly both surfaces of the leaves and the pods. The 
above mixture, used asa spray, has given good results in 
Florida. 

Another formula that also has a satisfactory action is 
the following: Take 1 part of the black leaf tobacco extract 
containing 40 per cent. of nicotine solution to 1,500 to 2,000 
parts of water, and add 1 tb. of whale oil soap to every 50 
gallons of the mixture. ‘This is sprayed on the trees in 
a similar manner to that indicated above. 

] gallon 
1 bb, 

50 gallons. 

At a meeting of the Board of Agriculture, Trinidad, the 
subject of spraying cacao was discussed. The Ento- 

_mologist recommended spraying russet-coloured pods as 
soon as they are observed, since this condition generally 
indicates the occurrence of thrips. In connexion with the 
cacao beetle pest, a spraying demonstration has been arranged 
by means of which it is hoped that the interest of the plan- 
ters may be fully aroused as to the practical value of the 
operation. : 



STATION, 1911-12. 

In view of the fact that attention is devoted almost 
entirely to economic matters at the experiment station, the 
greatest amount of interest in this report attaches, first, 
to the section describing the result of crop investigations. 

PLOT EXPERIMENTS, 

In regard to the work with limes, useful information 
has been obtained which would appear to indicate that 
although clean weeding has at first the etfect of stimulating 
growth and of increasing the crop, the after-effects are bad. 
Yn connexion with the yield of limes, considering the dry 
weather, the returns for the year under review were distinctly 
satisfactory. The experiments with sugar-cane consisted 
of plot trials with some dozen different varieties. The list 
is headed by Sealy Seedling, which yielded cane at the rate 
of 19 tons 16 cwt. per acre. This forms a striking contrast 
with the 3 tons 4 cwt. produced in the case of the Bourbon. 
B. 1753 and B. 6450 gave satisfactory returns. 

The section under consideration concludes with 
areference to atrial with a variety of cotton known as 
Southern Cross. The results of experiments with thirty 
varieties of cassava are also included, the remarkable difference 
in the yields being a matter of much- local economic 
importance. 

PROGRESS IN THE CHIEF INDUSTRIES. 

The notes on economic plants which follow, possess 
smany points of interest. The cultivation of coco-nuts is 
deserving of encouragement in spite of economic difficulties 
pointed out in the report. 

The Government control of the cotton industry stands 
out prominently as the main feature of agriculture in the 
Wirgin Islands. It may be noted that the Tortola cotton 
has shown a steady improvement as regards quality during 
recent years, a fact which indicates the increased amount of 
care in its cultivation by the peasantry, and the value of 
good organization in regard to ginning, collecting and 
distribution. 

An interesting feature of the lists of exports from the 
Virgin Islands given in this section is the very large number 
of live stock shipped, and in view of their circumstance, it is 
to be hoped that the importance of selection, and of some 
sort of registration in breeding, may be well kept in mind. 

REPORT ON THE PROGRESS OF AGRICUL- 
DURE IN INDIA, 1911-12. 

This brief account of the recently! published report by 
the Agricultural Adviser to the Government of India, is 
~taken principally from the introductory chapter which con- 
~veniently constitutes a résumé of the entire booklet, 
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COTTON, 

Dealing ‘first with the efforts of the Department in 
connexion with cotton improvement it is shown that the 
preseat area under improved varieties is rapidly extending. 
In Madras, for instance, the present area under cotton 
exceeds that of any previous year by nearly 300,000 acres. 
In the United Provinces, too, a white-flowered variety ‘giving 
19 per cent. more seed-cotton than any other existing 
varieties, is being distributed to cultivators and it is 
estimated that the 2,000 acres grown last year will this year 
be increased to 20,000 acres. In India, the problem of 
cotton improvement appears to be diametrically opposite to 
that in the West Indies. In India, yield, and not quality, is 
the fundamental object to be aimed at; in India increased 
returns and increased ginning percentage combined with 
hardiness of habit in the plant, means more money for the 
cultivator than mere length and fineness of staple. There is 
indeed evidence to show that, on the whole, the cotton now 
grown in India is inferior in quality to that of many years 
ago, 

SUGAR, 

The fundamental problem in the saving of the Indian 
sugar industry lies in better cultivation and the introduction 
of cane possessing a larger percentage of sugar and higher 
purity of juice. In view of this fact a cane-breeding station 
has recently been established in Madras with Dr. Barber 
in charge; an engineer has also been appointed whose 
attention will be directed mainly to the study of methods of 
manufacture. Sugar cultivation is also being stimulated by 
the establishment of central factories. 

Considerable activity has also been directed towards 
the improvement of the palm sugar industry (see Agricul- 
tural News, Vol. XII, No. 294). 

GROUND NUT AND OTHER FRUIT CROPS. 

Dealing next with the ground nut crop, and with 
experiments on fruit, a large increase in area is shown im 
the case of the former, whilst in connexion with the latter, 
the investigations of Mr. and Mrs. Howard are likely to 
assume proportions of great economic importance. 

VETERINARY INVESTIGATIONS, 

The work of the Indian Veterinary Department is welB 
known ina general way. The economic value, however, of 
this section of the department may not be widely compre- 
hended. It appears that enormous damage is inflicted in 
India by sudden epidemics of rinderpest, which will in one 
stroke waste the hard-earned savings of the peasant culti- 
vator. A new pair of bullocks have to be purchased which 
means that he will be driven once more into the hands of 
the money lender. With a view to combating cattle disease, 
laboratories have been established in the United Provinces 
principally for the manufacture of sera. It is stated, 
however, that a greater number of veterinary assistants and 
a large staff of inoculators to cope with outbreaks on an 
extended scale are urgently needed. 

ECONOMIC DEVELOPMENT, 

The final paragraph in the chapter under consideration 
contains a few suggestions in regard to general economic 
development in India. Reference is made to the passing of 
the Development Funds Act in England, and to the large 
sums of money set aside for developing agriculture and@ 
rural industries, and it is noted that the Indian Government 
have recently followed the example by granting for similar 
parposes 10 lackhs of rupees. 
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GLEANINGS, 
It is stated in the Larbados Standard (August 7, 1913), 

that the next local agricultural exhibition for peasant propri- 
etors and school children will be held on December 3, 1913. 

A statement is made in Popular Mechanies (July 1913), 
to the effect that, at a recent corn meeting in South Carolina, 
it was said that a yield of 228 bushels per acre of Indian 
corn was obtained in one of the competitions. 

In Antigua, according to the Curator of the Botanic 
Station, cotton planting has been discontinued on account 
of dry weather. The young cane crop is showing the ill-effects 
of two dry months. 

It appears from the medical report on the Presidency of 
St. Kitts. Nevis and Anguilla for 1912, that there has been in 
the three islands, respectively, an estimated increase in 
population during the year of, 123, 158 and 127 

lieferring ata recent meeting of the Antigua Agricul- 
tural Society to the subject of cotton stainers, a member 

stated that he had obtained good results by treating cotton 
seed meal with Paris green and soap. (Antigua Sun, July 
14, 1913.) 

It is stated by the Agricultural Superintendent, St. Kitts, 
that the cotton planted early in February is now being picked 
and that the returns are good both in quantity and quality. 
The cotton planted in June is suffering for want of rain, but 
that established in May is reported to be satisfactory, 

An improved balance of trade is shown by the Customs 
returns of the Union of South Africa for 1912, It is stated 
in the Agricultural Journal (April 1913) that the exports 
increased by 6 million sterling over those for 1911. As 
regards the exports of farm products, the greatest increases 
were shown in the case of fodder, skins, wool and tobacco. 

Weather in Demerara, during the end of July, was 
satisfactory for the growth of the cane crop, but unless the 
conditions continue favourable, the yield of the canes for the 
reaping at the end of the year is likely to be disappointing. 
The local sugar market is rising steadily. No sugar was 
shipped to Canada during the previous fortnight. (Dai/y 
Araosy Mail Edition, July 19, 1913.) 

Considerable interest has been shown lately in Trinidad 
in regard to agricultural banks. A letter in the Port-of- 
Spain Gazette (July 19, 1913) suggests that a probationary 
or educational period is required for peasants in that island, 
and advocates the institution of Crop Advance Warrants for 
cacao and other produce. Such a system, it is believed, 
would pave the way for more advanced systems of co-opera- 
tive banking. 

atistics are giv@n in The Board of Trade Journal 
(June 5, 1913) concerning sugar production in Egypt during 
1912. Itis stated that the estimated crop is about 10 per 
cent. more than that of the previous year. I'he increase does 
not appear to be due to more favourable weather conditions, 
but to extension of the area under sugar by some 5,190- 
acres, and the substitution of the 105 Java cane for Baladi. 

t 
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A leading article in the Dominica Guardian (July 11, 
1913) again draws attention to the glut of limes on the New 
York market. A letter received from a New York firm is- 
reproduced, which advises a reduction in the exports for the 
present, since, owing to excessive supply, prices will be forced 
down. It is stated further that many limes in the recent 
shipments have been small and immature. 

In describing the causes and effects of the drought of 
1907 and 1908 on the Sal Forest of the United Provinces, it 
is concluded in an account in /orest Bulletin No. 22, of 
the Forest Research Institute, that an undergrowth of 
drought-hardy species is of special importance, particularly 
in view of the fact that the existence of this soil covering. 
provides protection, and also a reserve in the event of any 
future destruction of the over-wood 

A Statement in Diplomatic and Consular Reports 
No. 5103—Annual Series, shows that in America, Baltimore 
imported during 1912 from Jamaica produce valued at 
£205,822; from Trinidad £547; from the other British West 
Indian islands. £10,667. The exports to Jamaica were 
worth £17,019, and those to other British West Indian 
islands were valued at £5,191. 

An article in the Tropical Agriculturist (June 1913) 
states that the recent village show held at Kalawellawa was 
visited by a large number of villagers and headmen, and that 
the exhibits, which included different kinds of fruits and 
vegetables, were distinctly creditable. It would appear that 
the system is of considerable value in arousing ‘healthy 
competition, and as a means for introducing new varieties of 
plants and improved methods of cultivation. 

A note in the Hrperiment Station Record (June 1913) 
refers to observations showing that the growth of grass 
is more vigorous in the vicinity of certain natural sources 
of carbon dioxide. Itis believed, from the results of pot 
experiments, that the growth of crops might be increased 
by the addition of carbon dioxide to the air in tke open field. 
The author believes that the carbon dioxide would be 
absorbed by the leaf before it had time to diffuse into the 
surrounding atmosphere. 

Ata recent meeting of the St. Vincent Arrowroot Asso~ 
ciation, it was resolved that, in view of the present market 
situation, the unsold portion of the 1912-13 St. Vincent 
arrowroot crop, and the whole of the crop for 1913-14, be 
held for England at 3d. per lb., and that a telegram be sent 
to the Association’s Brokers advising them of the resolution. 
Consequently, for the next eighteen months at least, 
St. Vincent arrowroot will not be sold in England below 
3id. per th. (St. Vincent Sentry, July 18, 1913 ) 
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STUDENTS’ CORNER. 

AUGUST. 

SEcOND PERIOD, 

Seasonal Notes. 

The commercial aspect of the application of artificial 
manures to growing crops is often not fully appreciated. The 
efficiency of a manure does not depend merely on its produc- 
ing an increase of yield, the increase produced must be 
sufficiently large to pay for the cost of the manure and its 
application, and still leave a margin of profit. Further- 
more, the value of a manure does not rest entirely upon 
the amount of the constituent elements or groups of 
elements present. A most important feature is the form 
in which the constituents—nitrogen, phosphoric acid and 
potash, as the case raay be—occur. Sulphate of ammonia, 
for instance, contains a higher percentage of nitrogen than 
nitrate of soda, yet it does not act on ratoon canes as 
quickly as the latter fertilizer. In valuing manures, 
a useful scale is that adopted by the Barbados General 
Agricultural Society some years ago, and reproduced in the 
Agricultural News, Vol. IV, p. 286. 

The above remarks apply also in relation to artificially 
prepared foodstutts for cattle. An idea of a food’s composition 
is necessary before an estimate can be made of its value. 
Nevertheless feeding experiments are also required, since one 
foodstuff though chemically richer than another is not always 
assimilated as readily. A case in point is afforded by that 
interesting discussion which took place at the last annual 
meeting of the British Association for the Advancement of 
Science. In this discussion, which was referred to in the 
Agricultural News, Vol. XII, p. 141 under the heading, The 
Verdict of the Animal, it was proved that although Bombay 
cotton seed cake was less rich, chemically, than Egyptian, it 
produced a greater increase in live-weight. At the same time, 
of course, the fuel value of a foodstuff varies directly with 
the sum of the percentages of albuminoids, fats and soluble 
carbohydrates expressed in terms of starch, though the 
amount available for actual work is that which is left after 
supplying the necessary energy for digestion and maintenance. 

Cultural operations in lime plantations such as forking, 
manuring, draining and weeding should be completed during 
this quarter, and attention may now be directed to planting 
out, and to the crop already established. In dry localities, it 
is well to plant early, in holes made some weeks ago. Seeds 
should now be sown to produce seedlings for transplanting 
later, but seedlings transplanted now will form good 
planting-out material towards the end of the year. 

Questions for Candidates. 

PRELIMINARY QUESTIONS, 

(1) What is the function in plants of (a) cane sugar, 
(b) latex? 

(2) What are the direct and indirect uses of atmospheric 
dust to vegetation! 

INTERMEDIATE QUESTIONS, 

(1) Write an account of Prinsen Geerligs’ theory of 
molasses formation. 

(2) Compare, in a general way, the feeding value of 
(a) cacao husks, (b) lime skins, (c) molascuit, (d) Indian corn. 

FINAL QUESTIONS. 

(1) What are your views as to the possibilities of 
introducing motor cultivation (a) into the West Indies, (b) 

on to the estate you are connected with? 
(2) Ifit is desired to form a limited liability company 

for the purpose of taking over and working a West Indian 
plantation, describe the different ways in which the money 
may be raised. What system of accounting should be adopted 
in a properly organized undertaking? 

THE PHILIPPINE COLLEGE OF 
AGRICULTURE. 

The catalogue for 1912-13 and the announcements for 
1913-14 of the University of the Philippines, have just been 
received, and in view of the interest which is being taken at 
present in tropical agricultural colleges, the following 
information has been taken from that section of the publica- 
tion dealing with the Philippine College of Agriculture. 

This institution which began its class work in June 1909, 
was the first college to be organized as a part of the 
university. The permanent buildings of the college were 
finished in January 1911. These include: (1) an adminis- 
tration and academic building containing the office of the 

Dean, five class rooms, two library rooms and a large reading 
room; (2) a laboratory building, housing the department of 
botany and chemistry; (3) a stable and bodega; (4) a silk 
culture house; (5) a plant propagation house. These build- 
ings are all constructed of reinforced concrete, and another 
building for the department of animal husbandry is now in 
course of construction. 

The attendance at the college during the first year was 
fifty-six; during the second year there were ninety-five 
students, and in the third year their numbers rose to 175. 
There are now 253 students in regular attendance. 

The tuition in the college is fre2; and there are no matri- 
culation or graduation fees. A deposit must be made at the 
beginning of each year by each student, except those in the 
first two years of the sixth-year course. This is to cover 
destruction of property, and a balance remaining, after paying 
for property lost or destroyed, is returned at the end of the 
year. Inalllaboratory and field work, the students are respon- 
sible for all college property given into their care. 

The college of agriculture offers different undergraduate 
courses: (1) a six-year course, (2) a four-year course, (3) a four- 
year course in forestry. Students admitted to these systems 
of study, unless trained in a public school, have to obtain an 
entrance certificate. 

The subjects which have to be studied in the ordinary 
curriculum include those branches of agricultural science with 
which the reader of the Agricultural News is familiar; they 
include agricultural chemistry, economic botany and zoology, 
animal husbandry, veterinary science, rural engineering, sy!- 
viculture and agricultural law. 

Ceylon’s request for a College of Tropical Agriculture 
which found expression in the publication of a report already 
noted in this journal,has given cause for considerable criticism. 
Under the heading of a Plea for a Ceylon College for 
Tropical Agriculture, the /%e/d remarks that the value of the 
Ceylon report is greatly weakened at the outset by its 
avoidance of the question whether there is any real need for 
a College of Tropical Agriculture in Ceylon itself. It wauld 
seem that public opinion in London is inclined to attach con- 
siderable importance to local requirements of the colony in 
which the institution is situated, although its influence should 
be by no means restricted to its immediate surroundings. 
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FUNGUS NOTES. 
RECENT FRENCH WORK ON DISEASES 

OF HEVEA AND CACAO. 

In a paper published in the Bulletin Trimestrial de la 

Socict’ Mycologique de France, Griffon and Maublane refer 

to P. Henning’s account (1994) of a leaf disease of Hevea 

brasiliensis eaused by Dothidella Ulei, well known in the 

higher valley of the Amazon. Recently, the authors have 

investigated the same species collected in another region near 

Balem (Para), at the mouth of the Amazon. Although 

Griffon and Maublane’s description of the perithecia agrees 

with Henning’s, the French investigators were unable to 

observe the pycnidia referred to by Henning as the apos- 

phieriacious stage. They found, however, masses of immature 

asci in the stroma, and fructifications composed of very small 

cylindrical spores, much smaller than those of Apospheria 

Uiei, Henn. They also noticed another form of conidium of 

the Scolecothricum type related to the perithecial stage of 

Dothidella. 
The authors. conclude that D. Ulez, with its different 

forms of fructifications, is certainly a parasite of the leaves of 

Hevea, but it does not seem to cause any great amount of 

harm, On well developed trees, the ravages are without 

doubt almost insignificant. Plants in the nursery seem to 

suffer most. The specimens examined by the authors had 

been collected from seedlings growing under these conditions. 

In connexion with the above observations, reference 

may be made to van Hall’s account in 1908 in bulletin 

No. 24, of Department van den Landbouw, Suriname, of 

a fungus attack on Hevea trees in the nursery of the Botanic 

Gardens.. The disease produced a spotting of the leaves, 

which spread in concentric circles. Only young leaves were 

attacked. ‘Trees situated under favourable surroundings 

appeared not to be susceptible. The name of the causative 
fungus was not definitely stated. 

Fungi living as saprophytes on the branches of cacao 

trees in the island of Per:oquets, at the estuary of the Gabon, 

are remarked upon in an article published in the Jowrnal 

ad Agriculture Tropicale (May 31, 1913). During 1911-12, the 

trees in a certain district suffered severely from drought, 
and eventually exhibited a large number of dead branches. 

On these branches was observéd a vigorous growth of fungi 
apparently belonging to the Polyporaceae. The chief one 

present was identified by Hariot as //eragonia discopoda, 

Pat.—a species well known throughout tropical Africa. 

Hariot believed it to be only saprophytic. ‘The diseased 
branches were burnt. 

In regard to indigenous cacao on the Gold Coast, the 
same article mentions the re¢ent observation, by MM. V. 
Henri, of the presence of Marasmius scandens, which forms 

little black filaments around tke branches and trunks of the 
trees growing in shaded situations. 

THE PHILIPPINE FIBRE INDUSTRY. 

The editorial article in a recent number of the Ph/lip- 
pine Agricultural Review (April 1913) gives an interesting 
summary of the progress and condition of the fibre industry 
in the Philippines, and mentions the more important of the 
fibre plants cultivated. This industry, which is carried on 

to a greater or less San in every municipality, and practi- 
cally every barrio of the Islands, includes the production 
and preparation of a very large number of vegetable fibres 
which comprise the most important export product of the 
territory, and include a great variety of materials that enter 
into the domestic economy of the people. 

MANILA HEMP, 

Manila hemp (Abaca as it is locally known), the 
most important fibre in the Philippine Islands, has for a 
number of years cozaprised approximately two-thirds of 
the total export trade. The present condition of the 
Manila industry, however, is said to be not satisfac- 
tory. ‘This is attributed to a monopoly in the production of 
the fibre by the Philippine planters, who failed to introduce 
improved methcds either in working their plantations or in 
the preparation of the fibre for market. Consequently many 
of the plantations are in badly run-down condition, and 
large quantities of inferior fibre are being produced. The plan- 
ters, however, are coming to realize the needs of the situa- 
tion, and there is a strong demand for assistance in the work 
of introducing improvements. This demand is proposed to 
be met in the immediate future by the establishment of 
a co-operative demonstration station in the heart of the abacs- 
producing district of southern Luzon. Other stations will be 
started as rapidly as the necessary arrangements can be 
made, These stations will serve as headquarters for the 
demonstration of improved methods, and from them trained 
inspectors will be sent out to assist and instruct the planters 
on their own farms. 

MAGUEY. 

The fibre second in commercial importance to abacu is 
maguey. The maguey industry suffered during the past few 
years from prevailing low prices, but is reported to be in 
a greatly improved condition at present. The most vital 
feature of this industry is the question of introducing modern 
fibre-cleaping machines. Such machines have been perfected 
and are available, but their profitable operation requires 
a larger supply of raw material than the individual Philippine 
maguey planter is in a position to furnish. 

KAPOK, 

Another fibre of increasing importance in the Philippines 
is kapok, sometimes called ‘tree cotton’. This fibre is coming 
into very general use as a material for filling cushions 
mattresses and other articles. The demand for kapok already 
exceeds the supply; prices are high, and this fibre has a very | 
promising future. Kapok trees are found _ scattered 
throughout the length and breadth of the Philippine 
Archipelago, and the conditions are said to be entirely suitable 
for their more general planting. A large part of the fibre 
now produced is wasted, but it is believed that as the value 
of this product becomes better known, it will be more 
generally utilized, and kapok trees will probably be planted 
to a considerable extent as a secondary crop, 

FUTURE DEVELOPMENT, 

There are many other fibres that are largely used locally 
and are of some importance to the inter-island trade. The 
development and improvement of abacii, maguey, and kapok 
however, receive first attention. Each one of these industries 
has its own special features, but the general problem is the 
same for all, this problem being the definite ascertaining of 
such improvements as it may be practicable for the Philippine 
farmer to introduce, and then to transmit this information in 
such a way that it can be utilized, 
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NEUTRALIZING THE PUNGENCY OF 

GINGER. 

The following useful hints in regard to the removal 
of the pungency of ginger are taken from the Journal 
of the Jamaica Agricultural Society ,for April 1913. 

The Agent-General for (Queensland in London was, at 
the instance of the Department of Agriculture and Stock, 
requested by the Chief Secretary to obtain full information 
relative to the methods in vogue in China for the purpose of 
neutralizing the pungency in ginger intended for use as dessert 
(preserved ginger). A request was also made for rhizomes 
for planting purposes of special varieties. 

On receipt of this application from the Chief Secretary, 
the Colonial Secretary, Hong Kong, courteously supplied 
full information as follows:— 

‘The ginger is washed and the skin is scraped off. It is 
then punched with forks and washed in rice water (the water 
left after washing rice), to improve the colour. It is then 
boiled in three or four changes of refined sugar and water 
for one or two hours, until it is properly soaked, and then 
put in barrels and covered with syrup. 

‘In the case of dry preserved ginger, the wet ginger 
is strained till dry; dry sugar is placed on bamboo matting, 
and the ginger is rolled in it till it is coated with sugar. 

‘Stem ginger is the young and tender shoots on the roots. 
Cargo ginger is what is left after cutting off the “stem”. 

‘Further information on the cultivation pursued for the 
production of the least pungent kind of ginger, is supplied 
by Mr. M. W. T. Tucher, Superintendent of the Botanical 
and Forestry Department, Hong Kong. Mr. Tucher writes: 
“All Chinese ginger is less pungent than the Jamaican 
variety, but whether tbe pungency is due-to cultivation or to 
the variety of the plant, I am unable to say. 

‘<The method adopted by the Chinese in cultivating this 
plant, I am informed, is as follows: The rhizomes are planted 
in the spring in ridges about 1 foot high and 2 feet apart. 
The rhizomes are set in ridges about 6 inches apart. Low- 
lying ground is generally selected, and water is kept con- 
tinually between the ridges. 

‘“When the young shoots are from 6 inches to 1 foot 
above the ground, the plants are heavily manured with urine 
or nightsoil mixed with water. This is repeated at frequent 
intervals. 

‘““About three months after planting, the first crop of 
ginger is ready. This is known as “young ginger,” and is the 
least pungent and the most expensive. If the rhizomes are 
allowed to mature, which will be between October and 
December, they become more pungent, but nothing like 
the Jamaican.” ’ 
ee 

The opening of the new wing at the Rothamsted Experi- 
mental Station is described in. Natwre (July 3, 1913). 
The ceremony was performed by the Rt. Hon. Walter 
Runciman, President of the Board of Agriculture, in the 
presence of a large and distinguished company, The buildings 
include a large soil laboratory and Director's room, a botanical 
laboratory, library, and chemical laboratory on the first 
floor,and a glass-house for water-culbures on the roof. 
Special rooms are provided in the basement for polarimeter 
work, and for soil incubation. 
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Royal Agricultural Show.—In view of the fact 
that a comprehensive account of the recent loyal Agricul- 
tural Show held at Bristol has appeared in the West India 
Committee Circular (July 15, 1915,) it is unnecessary to 
recount the success of the exbibition and particularly that 
part of it known as the Overseas Section. It would appear 
neglectful nevertheless not to express agreement with the 
views of the above journal in regard to the desirability for 
all the West Indies in future representing themselves at the 
Royal Show. 

In connexion with this year’s exhibition, an interesting 
note appears in Nature (July 10, 1913), which considers the 
show from a more or less scientific aspect. Reference is made 
to the notice which British-grown tobaccos attracted, and the 
increased interest shown in regard to labour-saving contriv- 
ances. ‘The article states in conclusion: ‘Readers of Mature 
are mostly familiar with the kind of exhibits represented in 
this [the Overseas]section, but large numbers of the populace 
last week were obviously keenly interested in the rubber 
series shown by the Federated Malay States, and the sugar 
samples from the West Indies and British Guiana, including 
food products for human and animal consumption and even 
a sugar-cane plant in a living and healthy state, 

‘The time appears to have come when intending colonists 
should all have the opportunity of elementary instruction in 
colonial or tropical agriculture before leaving the home 
country.’ 

Cyanamide as an Insecticide.—In the last issue 
but one of the Agricultural News (see Vol. XII, p. 254) 
reference was made to the use of cyanamide (nitrolim) as an 
insecticide against the froghopper of sugar-cane in Trinidad. 

In the Monthly Bulletin of Agricultural Intelligence 

and Plant Diseases for April 1913, there is given a brief 
review of a paper by L. E. Solanet, entitled The Simultane- 
ous Destruction of Colaspidema atra and Lucerne Dodder 
by Calcium Cyanamide. 

The insect (Colaspidema atru) is a chrysomelid beetle 
very injurious to lucerne in France, especially in the south. 

The following is copied as likely to be of interest to 
planters in the West Indies, especially as this substance has 
already been under trial as an insecticide: — 

‘The author states that calcium cyanamide reduced to 
as fine and light a powder as possible and applied annually 
at the rate of 90 lb. per acre, has so far proved to be the 
most efficacious remedy against both the beetle and parasitic 
plant, while at the same time, it in no wise interferes with 
the growth of the lucerne. As this small amount of cyana- 
mide is difficult to spread uniformly, the writer suggests 
mixing it with other substances according to the following 
formula: cyanamide, 1 part; gypsum, 2 parts: wood ashes, 1 
part.’ 

It will be noted that the mixture given above forms 
a very fair complete manure, containing nitrogen (in the 
cyanamide), calcium (in the gypsum), and potash (in the wood 
ashes) which, used as suggested, amounts to 360 Ib per acre. 

In the Monthly Magazine of the Incorporated Chamber 
of Commerce of Liverpool (June 1913) it is stated that the 
Chamber is strongly of opinion that the movement for the 
production of tobacco in the British Colonies and Dependen- 
cies should be encouraged by the establishment of a recog- 
nized tobacco market, where British Colonial tobaccos can 
be sold by public auction under conditions similar to those 
which obtain for other classes of produce. 
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Inpia ComMITTEE CIRCULAR, 

ARRowROOT—3}d. 
Batata—Sheet, 2/9; block, 2/1 per fh. 
Brgrswax—No quotations. 
Cacao—Trinidad, 71/- to 78/- per cwt.; Grenada, 64/- 

to 68/-; Jamaica, no quotations. 
OorreE—Jamaica, no quotations. 
Copra—West Indian, £52 per ton. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 24d. to 28d. 
Favuit—No quotations. 
Foustic—No quotations. 
Grncer—Neglected. 
IstncLass—No quotations. 
Honey—No quotations. 
Limz Jvuice—Kaw, no quotations; concentrated, no quota- 

tions; otto of limes (hand-pressed), 15/. 
Locwoop—No quotations. 
Mace—1/11 to 2/6. 
Nutmercs— 44d. to 43d. 
Pimento— (Quiet, 2,°,d. 
Russer—Para, fine hard, 3/8; 

2/4 per tb. 
Rum—Jamaica, 2/44 to 6/- per gallon. 

fine soft, 3/2; Castilloa, 

York,—Messrs, 

1913. 

Gittespiz Bros. & Co., July 

25, 

Oacao—Caracas, 14}c. to 15c.; Grenada, l4c. to 14}c; 
Trinidad, 14c. to 144c.; Jamaica, 12c. to 14c. 

Oooo-nuts—Trinidad and Jamaica, selects, $38°00 to 40°00; 
culls, $24°00 to $26°00 per M. 

OorreE—Jamaica, 1c. to lic. per fb. 
GincER—7$c. to 10}c. per tb. 
Goat Sxins—Jamaica, 50c.; Antiguaand Barbados, 48c. to 

50c.; St. Thomas and St. Kitts, 44c. to 46c. per th. 
Grape Frvuir—Jamaica, no quotations. 
Limes—$2°'10 to $6:00 
Macr—4é6c. to 53c. per tb. 
Noutmzcs—110’s, 124c. 
Onances—Jamaica, no quotations. 
Pimento— 4c. per fb. 
Svucar—Centrifugals, 96°, 3°54c. per th.; Muscovados, 89°, 

3°04c.; Molasses, 89°, 2°79c. per tb., all duty paid. 

Trinidad,—Messrs, Gorpon, Grant & Co., August 4, 

1913, 

Oacao—Venezuelan, $14°00 to $14°25 per fanega; Trinidad, 
$13°75 to $14°10. 

Ooco-nur O11—$1°30) per Imperial gallon, 
Oorrre—Venezuelan, 14 fc. per ft. 
Oorra—$5'00 per 100 th. 
Daat—$4'75 to $5:00 
Ox1ons—$1 ‘Tic. to $2°10 per 100 fh. 
Peas, Sprit—$6°20 to $6°25 per bag. 
Porators—English, $2°00 to $2°30 per 100 ht. 
Rice—Yellow, $5°45 to $5°50; White, $5°40 to $5°50 

per bag. 
Svear—American crushed, no quotations, 

Barbados,—Messrs. James 

Avcusr 16, 1913. 

A. LyncHo & Co., Ltd, 

August 2, 1913; Messrs. T. S. Garraway & Co,, 

August 2, 1913; Messrs. Leacock & Co., August 1, 

1913. 

ARROWROOT—$5'25 to $700 per 100 fb. 
Oacao—$14'00 to $15'00 per 100 tr, 
Coco-nuts—$18°00 
Hay—$1°50 per 100 th. 
Manvures—Nitrate of soda, $70°00; Cacao manure, $48°00 

to $50°00; Sulphate of ammonia, $82-00 to $85:00 
per ton. 

Motasses—No auotations. 
Ontons—$2 50 to $5°00 per 100 tb. 
Peas, Sprit—$500 to $5°50 per bag of 210 th.; Canada 

$400 per bag of 120 tb. - 
Potators—Nova Scotia, $2°50 to $3°75 per 160 tb. 
Ricze—Ballam, $5°15 to $5°8d per 190 fb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4°00 per 100 tb. 

British Guiana.—Messrs. Wietinc & RicuTer, August 

12, 1913; Messrs. SanpBacu, Parker & Co,, 

August 1, 1913. 

ARTICLES. 

ArrowkooT—St. Vincent 

Batata—Venezuelablock 
Demerara sheet 

Oaoao—Native 
Oassava— 
Oassava STARCH— 
Ooco-nuts— 

OorreE—Creole 
Jamaica and Rio 
Liberian 

Daat— 

Green Dhal 
Eppors— 
Motasses— Yellow 
Ontons—Teneriffe 

Madeira 
Peas—Split 

Marseilles 
PLANTAINS— 
Potators—Nova Scotia 

Lisbon 
Potators-Sweet, B’bados 

Rice—Ballam 
Creole 

Tannias— 
Yans— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimbeER—Greenheart 

Wallaba shingles 

»» Oordwood 

Messrs. WIETING Messrs. Sanp- 
BACH, PaRKER &R : ICHTER Co. 

8c. per tb. —_- 

No quotation —— 
65c. per th. —_ 
12c. per tb. 13c. per tb. 

60c. = 
$4 00 to $5:00 

$16 to $20 per M. 

16c. per th. 
ltc. per tb. 

13hc. to 14c. per tb. 
4°50 pore of 

5c. 
$6-25 per bag 

(210 tb.) 

10c. to 32c. 
$2°40 to $2°75 

$1-44 to $1°68 

per bag 
No quotation 
$4°75 to $500 

$1°56 
$3-00 

$1-92 
$2°25 to $2°30 

$2°50 
$3°75 to $4:00 

2°00 
32c. to 5dc. per 

cub. foot 
$4°00 to $6°25 

per M. 
$1°80 to 32:00 

per ton 

$10 to $16 per M. 

17c. per tb, 
17c. per bb. 
12c. per tbh. 

$475 per bag 
of 168 tb. 

$2°25 
$240 
$400 

32c. to bdc. per 
cub. foot 

$400 to $6°00 
per M. 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free. 1s, 2d; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s. 8d, where complete. (III, 2. 

IV. 3; and V, 2 and 3 are out of print.) 
Volume XIII, Nos. 1 and 2:—Containing Papers on SUGAR-CANE EXPERIMENTS IN BRITISH GUIANA, prepared 

for the recent Agricultural Conference, comprising:—Snugar-cane Experiments in British Guiana, By 
Professor J. B. Harrison, and others; Part I—Introduction; Part II.—The Composition of the Soil-water 
as affected by Cultivation and Manuring of the Soil; Part IIJ.—The Manuring of the Sugar-cane; 
Part 1V.—The Effects of Cultivation and of Manures on the Soil of the Manurial Experiment Fields; 
Part V.—Varieties of Sugar-cane. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them 1s especially 

adapted to West Indian conditions. They contain, amongst other subjects. sumiuaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation, The number issued up to the 
present time is seventy. Those mentioned in the following list are still available: the rest are out of print. 

Sucar Inpustry. (14) Screw Worm in Cattle at St. Lucia. Price 2d. 
Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d. 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1902, No. 19, price 4d.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, Wo. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d. 
in 1903-5, No. 40, price 6d.; in 1904-6, No, 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d. 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price 4. 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price 4d. 

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d. 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Edition, 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d. 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d. 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; (58) Insect Pests of Cacao. Price 4d. 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price 4d, 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d. 

Sugar-cane Experiments in the Leeward Islands, (65) Hints for School Gardens, Fourth Edition. 
in 1910-11, price Is.; in 1911-12, price 1s, (69) Hints to Settlers in St. Lucia. Price 6d. 

GENERAL. (71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (72) Lime Cultivation in the West Indies (in the press). 

4d.; Part II., price 4d. (73) Root Borers and other Grubs in West Indian Soils (in 
the press). 

The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 13d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia 
2s, 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.—Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutau & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Mosetxy, Agricultural School, 
Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Jamaica; Tok EnucationaL Suppty Company, 16, King Dominica: Mr. J. R. H. Bripcewater, Rosean, 

Street, Kingston. Montserrat : Mr. W. Rosson, Botanic Station. 
British Guiana: Tue ‘Datty Curonicie’Orrice.Georgetown, dAnugua: Mr. 8. D. Matong, St. John’s, 
Trinidad ; Messrs. Mu1r-MarsHat & Co., Port-of-Spain. St. Kitts: Toe Brsue anp Book Suprty AgeEnoy, Basseterre, 
Tobago: Mr. C. L. Pruacemann, Scarborough. JTevis : Messrs. Howett, Bros., Charlestown. 

Grenada: ‘Tue Stores’ (Grenada) Limited, St. George. 
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THE BEST MAN URES FOR COLONIAL 
baa Pay pee 

Ohlendorff’s 

Ohlendorff’s 

Ohlendorfi’s Special 

Ohlendorff’s 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, 

THE sh: sham i: - 

Cocoa Manure 

Avcust 16, 1913, 

USE 

Lissolved Peruvian Guano—For Sugar-cane and general use 

Special Sugar-cane Manure 

Special Cotton Manure 

high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO :— 

THE ANGLO-CONTINENTAL (LATE OHLENDORF#F'S) GUANO WORKS 

London Agency : Dock House, Billiter Street, London, E.O. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURE RAW 

Iinseed Oil 
Stocked in casks or iM cases: of 10 gallons each. 

Special quotations niade for export trade 
on application to:— 

THE BARBADOS CO-OPERATIVE 

COTTON FACTORY, LIMITED, 

BRIDGETOWN. 

SPACE FOR ADVERTISEMENT. 

JUST ISSUED 

|'WEST INBIAN BULLETIN. 
(Vol. XIII, No. 3.) 

Containing Papers on RUBBER AND MISCELLANEOUS 
SupJcors, prepared for the recent Agricultural Conterence, 
comprising:— Robeer: Rubber Experiments in Trinidad and 
Tobago, by A. I. Collens; Rubber Experiments in British 
Guiana, by Professor Harrison and others; Castilloa Rubber 
in Dominica, by Joseph Jones and G. A. Jones; Notes on 
Cultivation of Para Rubber, by I’. Evans; Note on the 
Present Position of Rubber in Grenada, by G. G. Auchinleck, 
BSe, F.CS; Rubber Cultivation, by Dr. P. J. 8. Cramer; 
MisceLLANEOus: Forestry in Trinidad, by C. S. Rogers; 
A Method of Estimating Calcium Carbonate in Soils, by 
H. S. Shrewsbury, I. 1.C.; Milking Capacities of the Trinidad 
Government Farm Cows, by Herbert L. Shrewsbury; The 
Profitable Breeding of Horses, by J. 1 Shannon, 1). V.M. 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados 
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R.M.S.P. REGULAR SERVICES 
from 

West Indies AN 
to 

Qrsseeo 25 T y = Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 

St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 
x 
Nevis & St. Kitts, Carupano, Pampatar & La Guaira), 

Puerto Colombia, Cartagena, Colon (for Pacific Ports), 5 
S = 

Jamaica & Antilla. = 

=—S = =<, 

NiW YORK to BERMUDA. a 

Also from Ssuthampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, GCHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 

MOROCCO, WEST INDIES, NORWAY, 
Canary Is. Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
from London. Winter Months. June to December. 

THE ROYAL MAIL STEAM PACKET COMPANY 
Head Office: 18, Moorgate Street, London. ; 

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, ete. | 
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INSECT PESTS 
OF THE 

LESSER ANTILLES. 
BY (H. 2A. | BASLOUL AiSe:, 

ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL DErARTMENT OF AGRICULTURE. 
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for Rubber. 

DESO >: } F 
[SN HE current topic in the rubber industry is 

the fall in the price of plantation Para and 

the contemplation of the effecis of the greatly 
increased supply in the near future. Two main points 

are at issue, and they must be clearly differentiated 

between. There is first the contention that the differ- 

ence between the price of fine hard Para—the Brazilian 

product—and the price 

Eastern, and chiefly 

artificial. 

of plantation Para—the 

British-grown commodity—is 

The second point is: provided plantation 

ation of the physical properties of the rubber should 

be unreliable. The most satisfactory way out of the 

difficulty, and a way which has been advocated strongly 

in the Federated Malay States, is to establish stand- 

ardizing departments in rubber-producing countries. 
The commercial value of crude rubber depends, let it be 
remembered, upon its value when compounded with 

sulphur, or in other words when vulcanized. Hence 

the institution of a vulcanization plant would, it is 

believed, lead to the possibility of producers giving 
guarantees which would enable them to sell direct to 

the manufacturer and be entirely independent of the 
prejudiced middleman. 

But even if the best plantation Para were placed 
at the same market Jevel as the Brazilian product, 

there is the second problem to be approached—that 
of increased supply upon deimand. As already inti- 

mated editorially in this journal, rubber is one of those 

commodities, the demand for which is economically 

elastic. A fallin the price of manufactured rubber 

goods would result in a larger number of purchases, 
But the manufacturer does not altogether desire this 
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change, for it would mean to him the extension, or at 
least {the modification of his machinery and general 
factory arrangements. In any case a loss would be felt 
for a time until the proper equilibrium set in. This 

view has been supported recently at several meetings 

of large rubber companies. 

Eut supposing new uses were found for rubber? 
This would not merely check the fall of market prices: 
it would do more; it would tend to make them rise. 

The discovery of new uses would meet the require- 

ments of both producer and manufacturer, who would 
profit satisfactorily at the expense of the helpless 

consumer. 

On another page in this issue reference is made 

to the competitions at the forthcoming interna- 

tional rubber exhibition. Handsome inducements are 

announced with reference to the discovery of new uses 

for rubber, and it will be interesting to examine the 
possibilities in this direction. In doing so it will be 
well to bear in mind that, broadly speaking, the 
conception of new uses may take the form of a spon- 

taneous idea, the practical value of which can be 
gauged irrespective of any knowledge of the technical 

side of the employment of rubber; or, at the other 
extreme, a notion may suddenly occur the application 

of which depends on a pre-existing knowledge of 

technique or manufacture. Bearing in mind this prin- 
ciple regarding the possibility of successfully put- 
ting an idea into practice will often save the would- 

be inventor a considerable waste of time and energy. 

A description of the present ways in which rubber 

is employed should prove helpful and instructive in re- 
gard to the discovery of new uses, and it will be con- 

venient to begin by considering first the great class 

constituted by articles of which rubber is only a com- 
ponent part. 

Rubber as a part of a manufactured article is seen 

at its best in the case of the pneumatic tyre. It may 

be noted in this connexion that Sea Island cotton also 
forms a portion of this expensive but indispensable 
equipment. Rubber is the chief constituent of vulcanite, 

and the employment of rubber for insulation purposes is 
a matter of common experience. It also serves a useful 

purpose in the making of certain waterproof textures. 
The rubber ring, too, though small in itself, is produced 
in vast quantities for use in mineral water bottles and 

for flanges in machinery. Then there is the employ- 
ment of the commodity in surgical instruments, for shoes, 

and for golf and tennis balls, Whilst referring to these 
uses mention may be made tothe employment of gutta 

percha and balata. The former product is, as is 

well known, used for insulating submarine cables. Its 

employment in this direction is mainly due to the 

the fact that unlike ruber, gutta percha is not 
porous. On the other hand, gutta percha melts at 
100°F., so that it cannot in most instances take the 

place of rubber which remains solid at this temperature. 
Nevertheless experience in America has shown that 
rubber can be successfully employed for submarine 
insulation, even at great depths—as in the case of the 

Washington-Alaska cable. Balata is used for belting. 
This is due to its characteristic toughness, in which 

respect it greatly surpasses rubber. 

As regards recent new uses for rubber in articles 

constructed of other things as well, there is the French 
invention which enables a detlated pneumatic tyre to 
be run on temporally. Briefly the arrangement con- 

sists of a rubber frame-work within the inner tube, 

which gives support and resiliency, while allowing air 

space for the provision of pressure in the normal way. 
In America, the safety of those who take part in the 
modern dizzy gyrations of the ball-room has lately been 

ensured by the introduction of a dancing shoe having 
a small rubber plug inserted near the middle of the 

widest part of the sole. Attempts are also being made 

to use rubber in the construction of such diverse 
articles as ankle supports, railway buffers and massage 

machines. Still more novel is the idea that, in view of 

the higher price of hides and the lower price of rubber, 

shoes should be constructed possessing pneumatic 
rubber soles. 

Turning to the uses of rubber by itself, we notice 
such articles as toys, sponges and galoshes. Though 
seemingly unimportant, the galoshes industry, particu- 
larly in Russia and North America, is an enormous 
one, whilst the rubber sponge trade is rapidly under- 
going development, In connexion with the rubber 
sponge, it is interesting to note that in this article it 
is the main object to induce porosity, just as in the 

manufacture of other rubber goods it is the main aim 

to eliminate this characteristic. Other uses for rubber 
in the present connexion are seen in the case of tubing 
and hot-water bottles. When we look around fur the 
very modern introductions, it appears that the latest 

is india rubber flowers to be worn by bathers. Some 

of the effects obtained in this direction are stated to be 
very striking. 

Turning to the employment of rubber in large 
quantities for constructional purposes, we meet greater 

possibilities. It is characteristic of the industry that 
up to the present it has not been found practicable 
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in a general way to employ rubber in vast quan- 
tities as, for instance, for roads and pavements. In 

the case of certain hotels and other public places, 
rubber courtyards have been laid, and have appar- 

ently proved economical as regards wear and tear. 

It has to be remembered, however, that it is chiefly 

only rubber-tyred vehicles which traverse these areas. 

In the case of a thoroughfare. the steel tyres of heavy 

waggons would be likely to have a distinct depreciat- 

ing effect. One thing may lead to another, in that the 
introduction of rubber roads might necessitate the 
universal adoption of rubber tyres for vehicles travel- 
ling along them. According to Dr. Schidrowitz, the 

wear of rubber is probably only about one-tenth 
that of asphalt and wood, a circumstance that will 

help to lead to a materialization of the main pro- 
ject. The cost per mile, according to the same 
authority, is about £29,568. It must be remembered 

that light has an injurious action on rubber, that is to 
say, rubber as it 1s commonly known, namely, vulcan- 

ized rubber; but on crude, untreated rubber, of little 

value in praztice, light has but a small influence. 

Hence any would-be introducers of rubber for outside 

constructional purposes in the Tropics would do well 

to bear this point in mind. 

In building, particularly for flooring purposes, rub- 

ber is rapidly coming into use. In cold countries it 

constitutes a desirable ground material for bathrooms, 

whilst its use in halls and reception rooms is rendered 

popular because it is free from dust; is noiseless, and 

will take paint readily. The use of rubber in building 

construction offers possibilities, but these uses tend to 

come under the class dependent on ideas, the concep- 

tion, or at any rate the application of which necessi- 

tates some pre-existing knowledge of a_ technical 

nature. In this connexion familiarity with the physi- 

eal and chemical properties of rubber is of value. ‘The 

low conductive capacity for electricity suggests safety 
from lightning, elasticity (fine hard Para when 

properly vulcanized stretches to seven times its own 

length) suggests springs; poor conductivity for heat, 
warmth: and so on. 

There is no doubt that a use may be found for 
rubber in the shipment of fragile cargo, both in the 
packing and on the ship itself. The use of rubber in 

navigation generally,—for instance rubber decks to 

facilitate walking during rough weather—has so far 

received but little attention: but the object of this 

article is not to put ideas of this kind directly into the 

mind of the reader, but merely to stimulate their 

conception. 
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SUGAR INDUSTRY. 

SAMPLING CANE FOR ANALYSIS. . 

_ . Inthe Lxperiment Station Record for July 1913, 
it is pointed out that in taking samples of cane for analysis 
it is almost impossible to obtain those which will he 
representative of the whole field or plot. Apart from this 
source of error due to variation amongst individual canes 
(a line of work, it may bs added, which is deserving of 
increased attention) there is an error which arises when using 
a small laboratory mill for grinding the cane. In this, the 
extraction is not as complete as it would be on a large scale. 
Furthermore there is a notable difference between the com- 
position of the juice expressed and that left behind in the 
tissues. In order to obtain accurate data along these lines, 
comparisons were made with the jnice obtained by the 
laboratory mill and from a large sugar mill. The account 
goes on to say:— 

‘There is comparatively little difference in the sucrose 
and purity of canes from different plots according to the 
factory sample, whereas there is a great difference between 
the different plots acccording to the laboratory samples. 

‘As additional data along this line, four samples were 
taken from each of two plots, passed through the handmill 
and the juice analysed. In the first set of sataples, there 
was a variation of 6'2 per cent. sucrose and 14°5 points in 
purity, and a variation of 2°3 per cent. sucrose and 6 points 
purity in the second set.’ 

The author concludes that in view of these results we 
must regard with suspicion any general deductions made 
from results obtained by passing small samples of sugar-cane 
through a hand-mill. 

SUGAR AND THE COST OF LIVING. 

The reduced per capita consumption of sugar in the 
United States is dealt with in a somewhat apposite way 
in the American Sugar Industry (June 1913). 

It is maintained that it is the general high cost of 
living that has operated to keep the per capita consumption 
from increasing more than it has, and not the tariff nor the 
cost of production. In other words it is shown that it is 
the cost of the different commodities that enter along with 
sugar into the preparation of most of the articles of ordinary 

diet rather than the cost of the sugar itself. A common 
article of diet—cake—is taken as an example. Cake may 
be classed as a luxury. Sugar enters very largely into the 
making of this form of food, but so do many other agricul- 
tural products. If a call for retrenchment comes, a food 
like cake is likely to be one of the articles cut off. But this 
decrease is not due to the sugar. 

The United States Department of Commerce have 
published statistics showing that the average working man has 
to pay 50 per cent. more for food at the present time than he 
did fifteen years ago. With reference to the subject of 
the consumption of cake, the figures show that the cost of 
eggs and butter have each increased 1052 per cent. and 
63°6 per cent. respectively, whereas the cost of sugar has 
increased only 2°9 per cent. Even milk and flour have 
increased 40°2 per cent. and 26°8 per cent. respectively. 
Hence it seems fairly evident that the decreased consump- 
tion per capita of sugar is limited by the cost of other 
articles with which it is consumed in large quantities rather 
than by the price of the commodity itself. 
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FRUITS AND FRUIT TREES. 

THE COMPOSITION OF TROPICAL FRUITS. 

With the exception of the few data available concerning 
citrus fruits, the banana, and the pine-apple, practically no 
systematic work has in the past been carried out in studying 
the chemical composition of tropical fruits. The usefulness 
of such work, apart from its scientific interest, is that it 
enables those fruit growers whe produce high grade or 
distinctive varieties, to bring the fact before the public in a 
concrete and irrefutable manner. In other words, it would 
appear desirable, under certain circumstances, to advertise 
the fact in the open market in order to create a special 
demand. 

The paper which serves the basis of the figures given 
at the end of this article was prepared by D.S. Pratt and 
J.I del Rosario and published in the Philippine Journal of 
Science for February 1913. Dealing in a general manner 
with the composition of fruits and their characteristics, the 
authors point out first of all that the individual odour and 
taste are dependent upon the presence of traces of 
compound ethers and esters present in amounts that in 
most cases preclude identification, but which are very 
important in making the fruit palatable. ruits also contain 
a group of substances called pectin and pectose, the exact 
nature of which has not yet been definitely determined. The 
latter gives to unripe fruits their characteristic hardness and 
indigestibility. During the course of ripening, insoluble 
pectose is gradually transformed into soluble pectin. —a carbo- 
hydrate related to starch and sugar. Pectin gelatinizes 
upon boiling, and fruit, rich in this peculiar class of com- 
pounds may be utilized for making jelly, since it is upon 
them that the setting power of the juice depends, 

The nutritive value of fruits lies chiefly in the sugars 
present, although the acids and salts exercise an important 
function in the digestive processes. A high water content, 
with correspondingly low percentages of proteins, carbohy- 
drates, and fats, indicates a much less important place for 
fruits in a dietary than they actually deserve. For instance, 
fruits contain a relatively high amount of iron which has 
a tonic action, and it must also be remembered that fruits 
supply a bulk and exert a beneficial laxative tendency. Ip. 
warm climates, especially, sound ripe fruits should form 
a part of the daily food of the people. 

The table which follows has been compiled from results 
given in the publication acknowledged above, and it serves to 
indicate the difference in regard to chemical composition 

between the common tropical fruits, which it is feared are 
frequently hastily consumed in large numbers with little 
cognizance of the amount of nutriment they contain, 
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Carabao mango | 240 | 73 |17-2/ 2610-92 13-24 o-n4 
|Pahutan mango 85 60 125-7 | S'1jl-12| 17:54 0-25 
Sapodilla plum 50 | 85 /27°5/11:2/051 13-94 10 05 
‘Cashew 88 | 90 140) 251071 10-41 0-23 
‘Pine-apple 800 | 50 /13°8| 21/044 9:41 0-60 | 
Shaddock 930 61 |123|) 26)066 915/081) 
Bapays, female | 1,850) 47 10:3 16/044 5:97 011! 

| Papaya rma- | | “ra Nee | 900 | 63 10-4) 1:5|0'50 590/012) 
Melon 770 | 75 | 5:2| 0-8 |0-24 3-31 0-08 | 
Watermelon 2,250| 51 | 8:7/ 0-410-60 70-4 002+ 
ree i — | 50 j82-2) 58/300, 41:20 9°36 | 
Mangosteen 100 | 31 |19°'8 1:9 |0-50 17 48 0°37 
Guava | 45 | 83 |242|16:0}1-38| 7:54 0:32 
|Soursop 650 | 69 |22°6 | 34/038 18-80 O-74 | 

An apparently satisfactory way of preserving timber is 
by means of the simple process of charring. According to 
the Gardener's Chronicle (July 19, 1913) a practical test has 
shown the satisfactory nature of this treatment. The 
charring process is easily and cheaply carried out by lighting 
a fire of wood and placing over the flame a portion of each post 
which is to be treated. This is done by supporting each end 
of the post on a large stone or block of wood at the required 
height. The wood should not be merely surface scorched, 
but thoroughly burnt to, say, }-inch in depth. The effect of 
this treatment is not only to provide an outer protective 
covering, but also to force the tannin and other products 
inwards, thus effectually sealing up the inner layers of wood 
and preventing fungus and insect attacks, 
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AGRIGULTURE IN THE EAST. 

METHODS IN JAVA. 

When the Directors of a large Plantation Company 
visit their estates and then, at a meeting of the share- 

holders, express their views and the impressions they have 
received, it may well be anticipated that something is to be 

learnt concerning agricultural methods and finance. This 
has just happened in the case of a recent meeting in London 
of the Anglo-Dutch Plantations of Java (Ltd.), an account 
of which is given in 7’he Times (July 26,1915). In so far 
as this account serves to throw light on progressive agricul- 
tural methods in Java, it has been used to constitute the 
basis of the following article. 

No. 296. 

GRAFTING CINCHONA, 

After referring to matters of depreciation, and to the 
appropriation between capital and revenue of the cost of 
some of the cultivations, the article goes on to consider in 
detail the position on the estates in regard to the cultivation 
of cinchona, It is pointed out that a factor of importance 
is that the bark of the branches, the stem and the roots of 
this tree are all utilized for the production of quinine, but 
that this commodity is not like coffee or rubber, where the 
product is taken from the tree and the tree goes on just the 
same afterwards: the cinchona tree is exhausted by cutting 
it down by degrees. On the estates in Java under consider- 
ation, two seed gardens have been established which contain 
trees with almost as high a percentage of quinine as any in 
existence in the world. There is, however, this danger with 
cinchona of such high percentage—it is very delicate in 
growth; hence it has been found necessary to do a great 
deal of grafting of this delicate kind on hardier and more 
robust stock. In Java, the crop is harvested for about 
10°86c. per half-kilo., and the average price obtained in 
1912 was 25c. per half-kilo net. 

COST OF PRODUCING A POUND OF THA, 

One of the most promising industries on these estates 
is that of tea cultivation. The yield per acre worked out 
at 1,206 tb., and the cost price was 289d. per bb. f.o.b. It 
is noted that, in a general way, a rise in price is more 
important in regard to tea than a falling off of a little of 
the product. 

COFFEE GROWN WITH RUBBER. 

Dealing next with coffee, it is stated that Liberia 
and Robusta are the chief varieties grown. Hevea rubber 
is planted between the coffee. Although the Liberian 
crop already established gives good returns, that planted 
in recent years has not proved a great success, for 
the reason, it is thought, that the seed has come from stocks 
many degrees removed from the original Liberia. Robusta 
coffee on these estates appears to have somewhat disap- 
pointed expectations tov. It is stated that the cost price of 
the double planting of Hevea and coffee is approximately 
£16 per acre, inclusive of their proportion of buildings and 
general expenses—apparently a very moderate amount. 

RUBBER: FALL IN PRICE; SUGGESTED REMEDIES, 

Most of the rubber grown on the estates is Ficus 
and Ceara. There is always a demand for Ficus rubber, but 
if the price continues to fall it will soon make it unprofitable 
to tap Hevea is also grown. ‘The cost of production for 
Hevea and Ficus, taken together, amounts to 2s. ‘bid. per bb, 

It is remarked that this may seem unreasonably high, ut 
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that the following reasons adequately explain the high cost 
(1) the old trees had, in the past, received very bad treat- 
ment at the hands of inexperienced tappers; (2) the state, of 
upkeep in years previous to the commencement of the present 
ownership was far from satisfactory; whilst. (3) the above 
figure includes the cost of upkeep of areas containing trees 
not yet productive. 

Continuing considerations in regard to the falling 
price of rubber, the view is expressed that although the 
perpetual drop appears to be alarming investors, in some 
ways it would be for the future benefit of the industry; there 
must be some limit to the perpetual extensions, and the 
danger signal which is now being hoisted, though very 
unpleasant to contemplate at present, will in all probability 
make the industry a more healthy one in the future. It is sug- 
gested that the crying necessity is for plantation Para rubber 
producers to investigate and find out whether the higher 
price ruling for wild Para is only based on unfounded opinion 
and blind prejudice; and, if it.is, to make a strenuous effort 
to dispel the illusion. If the difference in price is due tw 
a defective treatment of the latex itself, determined efforts. 
must be made to bring Eastern methods into line with 
those employed in Brazil. 

SUGAR AFTER RICE, 

Although some sugar is cultivated on these Javanese- 
estates, an extensive industry is hampered by difficulties- 
connected with its rotation with the rice crop, which the natives 
much prefer to grow. It is stated that, in Java, sugar should 
not be grown on new irrigated rice fields—at least three or 
four crops of rice must be taken off them previously. Coming 
to rice, in particular, difficulties again have to be faced in 
regard to the natives. At the same time it is likely that the 
revenue from this source will materially increase as the- 
European administrators belonging to the company get into 
closer contact with the labouring classes 

A TEAK AUCTION SALE, 

The article deals lastly with a valuable asset to many 
estates in Java, namely, teak. Formerly this wood was- 
employed on the Anglo-Dutch plantations for constructing 
buildings: now it is sold, and it provides a valuable source of 
revenue. The timber is disposed of in the following inter: st- 
ing manner: The company fells the wood, and periodical 
auctions are held. The teak is sold at these sales by the- 
Government auctioneer, the selling charge being 1 per cent, 
of the gross revenue, and the Government is responsible for 
the solvency of the buyer. At one of the more recent of these 
auctions, wood was bought to the value of £2,000. The. 
auctions are held at three railway stations, and the timber 
is floated down the river to a landing stage conveniently 
situated near by. 

CINEMATOGRAPH SHOWS. 

In conclusion one or two interesting points may be 
added in regard to affairs of general administration, 
A certain amount of labour unrest exists in Java. This, to- 
some extent, is to be philosophically regarded in the Tropics 
(as in Europe) as a concomitant of prosperity: the higher 
the wages the greater the desire for further increases. 
However, companies operating in Java endeavour to dissipate 
any puerile dissatisfaction and unrest by the provision of 
amusements and entertainments, which include periodic fétes 
and cinematograph shows. It is stated that at one of these 
fetes a native was seen in possession of a model of an 
aeroplane hoisted on a pole, to demonstrate the fact that tie 
production of the estate he worked on was continually 
mounting higher and higher. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date August 11, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report an extensive business has been 
done in West Indian Sea Island cotton at easier prices. 
About 1,500 or 1,600 bales have been sold, including 
Barbados 18d. to 20d., St.Kitts 163d. to 18d., Antigua 18d., 
St.Martin and Anguilla 16d. to 173d. Barbuda 16d. to 
16}d., Nevis 16d. to17d., St.Croix 16d. to 17d. and Jamaica 
154d. to 16d. 

The larger buyers, recognizing that planters could not 
hold their cotton in Liverpool indefinitely, resolved to 
purchase to stock, although they have not any improved 
demand for yarn, but they naturally were not prepared to 
purchase in such large quantities except at a concession. 
Seeing the condition of the market and the state of the fine 
trade generally, we think the sales are quite satisfactory. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending August 9, is as follows:— 

We quote, 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i-f., & 5 per cent. 

Fully Fine — 26c. to 27c. = 149d. tol5jd., oy yoy 
Fine 25e, F 143d. ” ” oe) ” 

Extra Fine off & rag | oe to 26c: = 138kd.tol4id.,, ,, » 
Fully Fine off) Prsfaoe. 
“in lene net Es = 123d. apres , 

Fine offin ). of 
‘preparation f 20c. = 113d. pale 1139.7 ctao dls 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to August 9, 1913, were 
2,977 bales, 7,381 bales, and 4,820 baies, respectively. 

Bending Cotton Plants for Protective Pur- 
poses.— Interesting facts are presented in Zhe Board 
of Trade Journal (July 17, 1913) concerning the 
cultivation of cotton in Columbia. ‘Bogotano’ is con- 
sidered to he the superior variety. It has a long- 
staple lint and a very large boll. The fibre is yellowish. 
Tie shrul.<. which grow to a height of 10 feet, last from two 
to three years. 

‘he variety called ‘pajarito’, which is usually grown in 
the hot coastal districts, is cultivated in a somewhat remark- 
able manner. It is customary to bend over the stock some 
1 to 2 fect above the soil about a fortnight toa month before 
the harvest, so that the plant leans right over and yet draws 
sufficient sap for its growth. This is done in order to 
preserve the cotton shrubs from being uprooted by the very 
violent winds which prevail from January to April, and 
especially, also, to hasten the breaking open of the pods, 
and thereby the harvest, and to facilitate gathering. The 
only disadvantage is that the cotton naturally becomes 
rather dirtier than when left to grow erect. 

WEST INDIAN OILS 

ACTION OF BAY OIL ON LEAD. 

In view of the increasing attention directed 
towards the commercial production of bay oil in certain 
islands of the West Indies, and in view of the infor- 
mation published in a former issue of this journal 
concerning reports on the inferior quality of West 
Indian bay oil compared with oil distilled in Germany, 
the following observations recently forwarded by 
Mr. H. A Tempany, BSc. F.I.C., are of considerable 
interest and importance:— 

On several occasions the circumstance has been reported 
that the distillation of bay oil from bay leaves is accompanied 
by the production of small and varying amounts of a black 
greasy substance, which appear in the receiver together with 
the bay oil and water. 

It was at first thought that this might be due to accidental 
contamination with heavy mineral oil residues; in view of the 
fact that stills are not infrequently constructed from mineral 
oil drums, the explanation did not appear unlikely. 

In the systematic distillation trials which have been 
in progress at Montserrat for some time past, the appearance 
of smal] quantities of this black grease was observed with 
considerable regularity. With the idea that accidental 
contamination was going on, precautions were taken to guard 
against its occurrence, but, in spite of this, the production 
of small amounts of the material continued. 

It therefore appeared necessary to seek for some other 
explanation of the circumstance. 

The worm-tube condenser used in the experiments had 
been constructed locally and was fitted with a coil made of 
}-inch lead pipe. It seemed possible that the production 
of the black grease might be explained by the interaction 
of bay oil and the lead of the condenser coil. 

To test this hypothesis,samples of the substance were 
examined in the Government Laboratory for the Leeward 
Islands and found to contain considerable amounts of lead, 

Subsequently it was discovered that the lead coil of the 
condenser had become considerably corroded in places. 

To obtain further information on the subject, a mixture 
of bay oil and water was boiled with small pieces of lead 
for some hours in a flask fitted with a reflux condenser. At 
the end of that time it was found that the bay oil itself had 
darkened considerably in colour, and the pieces of lead had 
become coated with a film of black grease similar in appear- 
ance to that already encountered. 

In order to ascertain whether action of this description 
was to be anticipated with other metals, similar experiments 
were tried, using strips of copper and tin, respectively, but 
in neither case was an effect of this description observed. 

Bay oils normally contain a high percentage of eugenol— 
a substance which possesses the power to unite and form 
compounds with metallic oxides. The appearances observed 
are no doubt due to the contamination of this substance with 
hydrated lead oxide formed on the interior of the coil by 
the action of air and steam. 

The principal importance of these observations lies in 
the fact that it seems certain that the use of lead coils in 
worm-tubes employed in bay oil distillation should be ayoided, 
since they are apt to lead to loss of oil and contamination; 
and also, they do not last. 

Coils of copper or block tin are apparently free from 
these objections, and on this account they are to be pre- 
ferred, 
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AGRICULTURAL ENGINEERING. 

THE EFFICIENCY OF MANUAL LABOUR 

IN DIFFERENT OPERATIONS. 

The researches of Max Ringelmann, which are described 
in the Annales de L’ Institute National Agronomique, 
(2e Série, Tome XII) under the title of Researches sur les 
Moteurs Animés Travail de 1’ Homme, may be drawn 
upon with advantage for information on the subject of 
the effectual utilization of human labour in different 
mechanical operations. 

The investigator referred to, obtained the assistance of 
a large number of students for the purpose of conducting 
experiments on them to determine the maximum effort which 
men are able to exert under the conditions to be described 
later. 

The first series of experiments may be conveniently 
referred to from the point of view of the general conclusions 
that may be drawn from them. ‘The trials consisted in the 
exertion of a pulling force on a dynamometer. It was found 
that the nature of the ground surface made a great difference, 
and it is noted that in inclining the body for the purpose of 
pulling, no simple friction is produced on the soil, but rather 

exhibition of strength was, for (5), 12263 th, and for (6), 
135°54 tb. A third trial (7) in this same series, was pulling 
in a similar manner to that adopted in (6), except that the 
rope was passed around the small of the back. This proved 
most efticient, 152°33 tb. being the result. 

| r 

| \ le a 

aU LUNE 
Vlas phi. 

(7) 

Fie. 14, 
i The subjects under experiment were then attached’ 
individually to a two-wheeled cart. In this series, the- 
contest was between (8) pushing against a weighted cross- 
bar at the end of the single shaft pole, and (9) doing the 
same, but aided by passing a rope attached to the shaft, 
around the shoulder; and, thirdly, (10) pushing instead of 
pulling the cart as in (8). The results were as follows: 

what may be termed an anchorage (ancrage) resulting from 
the inclination of the sole. But the essential result 
obtained was this: that in employing men (and also 
animals) the best utilization is realized only when the 
motor works alone; since when one joins together two or 
several motors, useful work diminishes by reason of the lack 
of simultaneousness in their efforts. 

Turning now to the tests in regard to different oper- 
ations, the first one consisted in pulling a rope laterally with 
two hands, against pulling a rope passed over the shoulders. 
The maximum effort exercised was for (1), 13833 tb., and 
for (2), 90°55 tb, The next test was (3) pulling on a cross- 
bar attached to the end of a rope, against (4) pulling it 
behind the back. ‘The result was for (5), 187-70 tb. and for 

2. if 
—————— 

Bre: 13. 

(4), 126°85 Ib. After this, the students had to try pulling on 
a rope passed around the shoulder (5), against pulling in the 
same way but facing the resistance (6). The result of this 

(8), 176 Ib. (about); (9), 187°84 Ib.; (10), 123 02 tb. An altera— 
tion in the weight of the bar did not make much difference, 

but when more than one motor was employed there was- 

a notable loss of effective power. For instance, two men 

working together as in (8) exerted a combined effort mich 

less than the total of their exertions when operating singly. 

This is clearly indicated in the following table:— 
Total, Per man, Per man 

working singly. 
bb. Ib. : 

Two men working as in (8) 314-95 157-48 176°85 

” ” ” ey) (9) 33898 169°49 187'84 

Fic. 16. 
This account will be continued in the 

Agricultural News, when consideration will be given to the 
practical application of these and similar results in tropical? 
agriculture, 

next issue of the 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The leading article in this number deals with 
current topics in the rubber industry, particular 
reference being made to recent announcements in 
regard to the discovery of new uses for the commodity. 

On page 276 will be found an article containing 
a table which shows the chemical composition of com- 
mon tropical fruits. 

Under the general heading of Agriculture in the 
East, on page 277, appears an article describing 
agricultural methods in Java, 

Insect Notes, in this issue, on page 282, continue 
the account of recent work on the control of sugar-cane 
pests in British Guiana. 

Under the caption Departmental Reports, a popu- 
lar account is presented concerning investigations 
conducted at the Hawaii Experiment Station. 

On page 279, will be found an illustrated article 
presenting interesting information in regard to the 
efficiency of manual labour in different operations. 

Fungus Notes, on page 286, deal with mycologi- 
cal work in Southern Nigeria. 
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Competitions at the Fourth International 

Rubber Exhibition. 

Several references have been made in these 
columns to the above forthcoming exhibition, which is 
to be held at the Royal Agricultural Hall, London. 
It will be open to the public from June 24 to July 9, 
1914. 

A circular, which contains a list of the competi- 
tions, has recently been -reeeived. The President's 
Trophy will be presented fur the exhibit proving the 
greatest interest in connexion with the production, 
preparation or use of rubber in any form. The West 
India Committee are offering three silver cups, one 
for rubber and the others for general exhibits. A 
trophy for British-gruwn cotton is to be awarded by 
the Director of the Imperial Institute, whilst the 
Committee of the Rubber Growers’ Association have 
decided to present medals for commercial samples of 
different forms of prepared rubber, and medals 
together with, (in certain cases) prizes of £50 for 
improvements in regard to collection and _ pre- 
paration, and the discovery of new uses for the 
product. In connexion with this latter feature of the 
competitions, prizes of 75 guineas and 25 guineas are 
being offered by the Mincing Lane Tea and Rubber 
Share Brookers’ Association, Ltd., London. It is 
emphasized that only practical ideas, accompanied if 
possible by models, are required. 

The Planters’ Association of Ceylon is offering 
a trophy, as is also the Association des Planteurs de 
Caoutchouc, Antwerp. 

Of the leading rubber journals who are taking 
part may be mentioned the Jadia Rubber World 
(New York), which is offering a silver cup valued at 
$1,000, and the Jndia Rubber Jowrnal, (London), 
which has decided to present several £25 prizes for 
essays, photographic work, etc., connected with rubber 
production. Grenier's Rubber News (F.M.S.) is offer- 
ing valuable silver trophies, whilst Tropical Life is 
presenting gold medals and certificates for exhibits of 
rubber, fibres, coffee, etc. There are several German 
and French competitions too. 

EE 

State Protection of Wild Plants. 

As Recorder of the Plant Protection Section of the 
Selbourne Society, Mr. A. Rk. Horwood regards, as 
might be expected, the State protection of wild plants 
entirely from the scientific, in contra-distinction 
to the economic or agricultural point of view. He quite 
rightly points out in Science Progress, for April 1913, 
that in England, and in other thickly populated com- 
munities where either industrial development or the 
intensive nature of agriculture are increasing, the 
indigenous flora, and particularly the plant communi- 
ties, are rapidly disappearing in proportion. The 
factors at work in this respect are as follows: smoke; 
atmospheric abnormalities; drainage; cutting down of 
woods; dessication; drought; cultivation; building opera- 
tions; sport; hawking and collecting rare species: pro- 
fessional collection; nature study operations. 
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The gradual extinction which these factors bring 
about causes national scientific loss as regards living 
records and possibilities of «ecological studies: whilst 
there is no less a depreciation in the country’s natural 
beauty. In so far as the exterminating forces can be 
arrested without detriment to normal economic devel- 
opment, action should be taken to do so. 

But the subject has another side. Wild plants 
act as hosts to certain parasites of cultivated plants. 
Wild plants, also,—partictilarly mesophytes and hydro- 
phytes—occupy useful land. Also there is the spread 
of weeds to be considered. In the West Indies exam- 
ples of these points are afforded in the cases of root 
-diseases of permanent crops, froghopper attacks on the 
sugar-cane, forest land in islands awaiting further devel- 
opment, and the spread of weeds like the Mexican 
poppy, and parasites like dodder and mistletoe. 

Regarded broadly, the subject is interesting and 
instructive, and is well worth corsideration in the 
West Indies. Here inconsiderate extension of cultiv- 
ated areas is harmful in regard to forest land and 
water-supply, and in the direction of spoiling natural 
features of interest which tend to attract visitors. 
‘The primeval forest in the Virgin Islands is a case to 
be borne in mind in both these connexions. Some 
restraint might be exercised in many places as regards 
the unnecessary erection of buildings in areas of 
scientific or even of merely artistic interest. 
OD ee 

‘The Watering of Plants. 

Some suggestive considerations in regard to the 
above subject appear in the form of a leading article 
in the Gardener's Chronicle for July 12, 1913. 

The amount of water which any particular plant 
requires depends partly upon its composition, but 
chiefly upon its biological characteristics. In regard to 
the roots of plants, it has to be borne in mind that 
a saturated soil is as fatal to health as a dry one. In 
applying water it has also to be remembered that 
a relation exists between the amount of water necessary 
and the state of the plant. It is possible, for example, 
to prevent plants from flowering by supplying them 
continuously with plenty of water. Even more inter- 
esting is the circumstance that both light watering 
and heavy watering prodace no difference as regards 
increase in yield. This fact has been proved by inves- 
tigations at the French Natural School of Horticul- 
ture. At first sight, it might seem a matter of indiffer- 
ence as to what time of the day watering is done. 
The chief scientific explanation of the well-established 
prejudice against watering in the sun is that the 
addition of water to a hot soil disengages a considerable 
-quantity of heat—particularly in clay soils containing 
a large proportion of organic matter. This may often 
bring about serious damage to the roots. When plants 
are grown under glass, and, to some extent,.under 
shade, it is possible to control water requirements by 
regulating the amount of moisture in the atmosphere, 
In the case of glass-houses, this can be done by spraying 
the leaves. Incidentally, it may be noted that this ques- 

“tion of humidity is a factor of considerable importance 
in cacao cultivation, 

Xeferring again to the question of the effect of 
watering upon the temperature of the soil, observations 
made in the West Indies seem to point in the opposite 
direction to those already noted. In considering the! 
subject of watering of plants in general, it is always well 
to bear in mind the difference between this way of 
applying moisture and its normal receipt in the form 
of rain. A characteristic feature which distinguishes 
the addition of water to the soil is that, in the artificial 
supply, a great deal is wasted by surface flow, by evap- 
oration, and by horizontal diffusion in the soil. 

The World’s Production and Consumption of 

Minera] Manures. 

The International Institute of Agriculture has 
recently issued a comprehensive statistical account 
of the above subject, under the title of Pro- 
duction et Consommation des Engrais Chimiques 
dans le Monde. The chief feature of general interest 
is the maps showing by means of numbered and, 
coloured circular areas the relative consumption and 
output in different countries. It is interesting to note, 
in regard to production, that the chief mineral phos- 
phate-producing regions, are in order, the south-eastern 

United States, Tunis, France, Algeria, Hungary, the 
South Sea islands, the West Indies (Rodonda) and’ 
Russia. Nitrate of soda, of course, comes entirely 

from Chile. Sulphate of ammonia is produced chiefly 
in Germany, England and France. Guano, as is well 
known, comes from the islands off the coast of 
Peru. Perhaps the most striking fact is the enor- 
mous output of potash manures from Germany. Not 
only is this output greater than that of any other 
mineral manure, but it is restricted entirely to 
Germany. Crude saltpetre, however, which contains 
potash as well as nitrogen, comes from India. 
Synthetic manures—nitrate of lime, calcium cyanamide 
ete.—are manufactured in Norway and Sweden, Italy, 
Austria, the United States and Canada. 

The most intensive consumption per acre of mineral 
manures goes on in Belgium and Holland. These 
countries are followed by a group, composed of Germany, 
England, France, Australia, the south-eastern United 
States. and Italy; then come the north-eastern United 
States Austria, Spain, Algeria and Tunis, Borneo, Japan, 
Scandinavia, and Ireland. The n2xt degree of 
decrease in intensity characterizes that remaining par 
of the North American continent not referred to above, 
In Argentina, Chile, Russia, India and Arabia the 
intensity of consumption is still lower than in Canada. 

Unfortunately the consumption throughout the 
tropical zone has not been determined, with the 
exception of that for northern Australia, India, Borneo 
and Mauritius. 

Figures showing the importations into the West 
Indian islands are given however; for instance, Trinidad 
and Tobago imported during 1911 mineral manures 
valued at 653,495 francs; whilst for Barbados the figures 
for the same year are given as 2,665,037 francs, The 
figures for the past ten years, in the case of each 
Colony, exhibit great variation, 
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INSECT NOTES. 

SUGAR-CANE PESTS IN BRITISH GUIANA. 

In the last issue of this journal, the first article on the 
above subject concluded with a reference to the small moth 
borer (Diatraea spp.), and the collection of its caterpillars 
and chrysalides. ‘The subject is now continued in regard to 
egg collection. The number recorded for the year, from five 
estates was 281,181. 

On one estate, as many as 8,000 egg clusters were 
gathered in a single day. The figures given for two 
estates show that in each case there are two periods 
during the year when the collections are at their greatest. 
These are in January, February and March, and in August, 
September and October. It is stated that these are the 
times when there are large areas of young canes through 
which the collecting gangs can work: also that these 
times correspond to the periods of greatest egg-laying. 

METHOD OF COLLECTING EGGS, 

The collection of eggs is strongly recommended as being 
capable of development into an effective means of controlling 
the small moth borer. Not only may thousands of caterpillars 
be destroyed without having any opportunity to damage the 
canes in the least, but this may be done in such a manner as 
not to interfere with the development of the egg parasites. 
The following procedure is the one generally adopted: The 
egg clusters are collected on small pieces of leat, and each day’s 
catch is taken to the factory yard or watch house where they 
are kept for four or five days in suitable vessels (such as 
small saucepans or skillets), which can be stood over, or in 
molasses or oil and water to prevent the access of ants or the 
escape of any caterpillars which may have hatched. The 
covers of the vessels should not be closed so tightly as to 
prevent the caterpillars from crawling out, otherwise they 
would feed upon the pieces of cane, and incidentally would 
destroy the eggs and all the parasites which might be 
contained in them. 

NATURAL ENEMIES SET FREE. 

The portions of cane, with the egg clusters on them, are 
taken to the cane field and placed in receptacles, protected 
from the weather, and so arranged that the parasites may 
escape but without allowing the caterpillars to do so. This 
is accomplished by using a tobacco or cigarette tin soldered 
in the middle of a shallow pan 5 or 6 inches in diameter. 
The tobacco tin receives the egg clusters on the portions of 
cane leaf, while the pan holds water and oil to prevent the 
caterpillars from getting out. 

This arrangement of a tin in a pan is placed in the field 
inside a box nailed to a sharp stake about 4 feet high, 
which can be easily driven into the ground. The box is 
open on one side to allow the parasites to fly out, and the 
open side is turned to leeward so that the rain will not be 
driven in by the wind. 

IMPORTANCE OF CANE SELECTION. 

Traplights have been tried but they have not been very 
successful. In addition to the cutting out of dead hearts 
and the collecting of egg clusters,—methods which are 
strongly recommended—attention is given to indirect aids 
to control, prominent among which are: (1) the production of 
healthy vigorous growing canes, and (2) the use of resistant 
varieties. 

The first of these important objects is to be achieved by 
careful selection cf tops for planting, and stumps for supply- 
ing, to guard against the+use of any plant material affected 

by insects, especially borers. The system at present in. 
vogue is stated not to be rigid enough; that is, sufticient care 
is not exercised to see that the very best tops on/y are used: 
for planting. Selection is important in order to ensure the 
right start of a healthy plant. To maintain this condition. 
of healthfulness all the operations of drainage, tillage, weed- 
ing and manuring must be given careful attention also. 

BOURBON CANE RESISTANT, 

The discussion ofthe second of these indirect aids— 
the use of varieties of cane resistant to moth borer attack— 
brings out the fact that in British Guiana, the Bourbon cane- 
is less attacked by the small moth borer than are many of the 
seedling varieties. The author of the report suggests that if 
the fungoid diseases could be controlled so as to allow the 
re-establishment of the Bourbon on a large scale, the losses- 
due to moth borer would be greatly reduced. 

FURTHER SUGGESTIONS, 

It is also strongly advised not to burn the canes. The- 
reason for this is because large quantities of trash, of value 
as a source of humus in the soil would be wasted, and large 
numbers of useful parasitic insects destroyed at the same- 
time. 

It is further suggested that there should be less ratoon- 
ing or, if possible, none at all. Ratoon canes suffer more 
from attacks of the small moth borer than plant canes. 

In addition to the egg parasites, 7’richogramma pretios# 
and an unindentified species, there are, in British Guiana, 
at least two hymenopterous parasites of the caterpillar, 
which deposit eggs in the moth borer tunnels close to the 
borer after having stung it and rendered it helpless. Thus 
when the egg of the parasite hatches, its grub at once begins 
feeding on the borer. 

TERMITES AND OTHER PESTS. 

The wood ants or termites are stated to come next to- 
the small moth borer in point of severity of attack, and the 
amount of loss occasioned. 

These insects infest the cane underground. When 
young plants are attacked, a large amount of supplying is 
often necessary, and when the older ripening canes are 
troubled, often the entire stool is destroyed. The removal} 
and burning of the termite nests after the canes are reaped 
is recommended as the principal means of checking the 
pests, and it is stated that when the insects are particularly 
abundant, the flooding of the fields for a few days is a very 
effective mode of destruction. ‘The practice of flooding is 
also recommended as a, remedial measure in connexion with 
other cane pests, and appears to be worthy of much more 
extended employment. 

The weevil borer (.Metamasivs [Sphenophorus] hemip- 
terws) Was present on all estates but abundant on only a few; 
This insect attacks the stools after the canes have been cut, 
it also infests plant tops in the ground, and growing canes 
that are injured by rats or the moth borer ; 

Other insects, the occurrence of which is mentioned, 
are: the coco-nut palm weevil (Aiynchophorus palmarum); 
the hard back beetles Dyscinetus bidentatus and Cyclocephala 
signata; the shot borer (\yleborus sp.); the sugar-cane 
aspidiotus (Aspidiotus saccharv); the pink mealy-bug (Pseu- 
dococcas calceolariae). A leaf hopper and a froghopper 

(Zomaspis sp.) were ebserved in very small numbers. The 
cane stool moth, the larva of which feeds on decaying and 
damaged cane stools, the dead cane moth (lonodes agrotina) 

and several leaf-eating caterpillars, such as Reiigia repanda, 
Laphygma~ frugiperda and Lycophotia infecta are also 
recorded, 
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A YEARS WORE IN HAWAII. 

It is seldom that the investigation work conducted at 
~the Experiment Station in Hawaii.lacks originality and fails 
to serve a useful purpose. he truth of this remark is seen 
in the report on the Agricultural Experiment Station, 1912. 
“The lengthy summary of investigations carried on during 
the year begins by giving an account of various improve- 
‘ments introduced in regard to the buildings and the grounds. 

INGENIOUS IMPROVEMENTS, 

Two interesting innovations have been, first, a glass house 
-constructed on pillars standing in water, which prevents the 
entrance of ants; and the second, the provision of an 
arrangement for providing bottom heat in the main prop- 
agating bed by means of circulating water which is heated 
by sunlight in an outside tank. In regard to the grounds, 

-a useful measure has been the retention of 2 acres of 
particularly dry land for employment in the testing of 
drought-resistant qualities of certain grasses, fodder plants 
and cottons. 

DEMONSTRATION FARMS, 

The station runs demonstration farms in order to 
convince the planter as to the most satisfactory methods of 
cultivation. Amongst other things they are shown, prac- 
tically, the proper planting distance for bananas in different 
localities; whilst in another place, particularly suited to 
dairying, an equipment has been secured for demonstrating 
the proper way to manufacture butter. In this connexion 
it is hoped, in time, to bring the various dairymen together 
for the purpose of ultimately establishing among them 
a co-operative (dairy association. 

In the same way, the cultivation of rubber has been 
brought systematically before the eyes of tbe planters, 
Attention in this respect has been given principally to the 
use of intercrops between rubber, and to the planting of 
Ceara cuttings from the most heavily yielding trees. Con- 
siderable work is being done in connexion with tapping, 
whilst in regard to the preparation of Ceara rubber, it 
has been found that the impurities in the coagulum are 
reduced in percentage, in proportion as the pressure is 
increased between the rollers of the mangling machines. 

WORK ON FRUIT FLIES AND MOSQUITOES, 

Not less interesting are the entomological investigations 
earried on during the year. Efforts have been chiefly directed 
to the study of the Mediterranean fruit fly, mosquitoes and 
certain parasites, such as the cotton boll worm, algaroba bean 
weevils, and scale insects. Practical work in combating the 
first named pest has been carried on under the auspices of 
the Territorial Government. In regard to mosquitoes, it has 
been discovered that the yellow fever mosquito was much 
less common than (Stegomyia) Acdes scutularis, although the 
Jatter species was apparently introduced into Hawaii later 
than the yellow fever insect. Much useful information has 
been collected with reference to the situation under which 

~the larvae breed, 
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REGULATING UNIFORMITY IN FRUIT, 

Studies have been continued as regards methods of 
propagating the avocado and the mango, and it has been 
found that these fruits may be inarched or budded almost 
with as much facility as is known to be the case with 
fruits of temperate climates. Hence the difficulties which 
had hitherto made the propagation of superior varieties 
of avocados and mangoes uncertain, are rapidly disappear- 
ing. Similarly, good work appears to have been done in 
regard to the regulation of uniformity in Papayas. As 
regards bananas, the shipment of these fruits to the 
chief market in California is hampered by quarantine 
restrictions, but it is hoped that the steamship companies 
will arrange to carry the fruit without packing. This would 
render inspection more effective and convenient. 

PINE-APPLES AND MANGANESE, 

Reference has been made from time to time in this 
journal to the chemical investigations conducted in Hawaii. 
It may be remembered that one of the chief lines of work 
carried on by the chemical department has been a study 
of the function and the distribution of manganese in soils. 
The work of the Station on manganese soils is being 
closely followed by pineapple growers. It appears im- 
possible by any method so far adopted to grow pine- 
apples successfully on soils which contain more than 
2 per cent. of manganese: not only do the leaves turn 
decidedly yellow or even whitish, but the fruits are pink 
rather than of the normal colour, and are too acid or other- 
wise disagreeable in flavour. In selecting new areas for the 
extension of the pine-apple industry, prospective growers have 
had the manganese determinations made in order to avoid 
the areas in which a high percentage of manganese is found. 

4 POSSIBLE REMEDY. 

Evidence is accumulating of the importance of 
a reasonable balance between lime and magnesia in the soils 
of Hawaii. Since the chief injurious effect of manganese 
seems to be in causing plants to absorb too much lime and 
too little magnesia, a systematic set of experiments has been 
planned to determine whether the effects of manganese can 
be overcome by adding magnesia to such soils. The results 
of this work will be awaited with interest. 

A NEW FERTILIZER. 

A further very useful piece of research has revealed the 
fact that the pulp of sisal hemp (which is usually thrown 
away after the extraction of the fibre) is a valuable fertilizer. 
Sisal removes large quantities of mineral plant food from the 
soil. Another striking discovery was the determination of 
lactic acid as the normal vegetable acid of sisal. The 
percentage of acid increases from the base to the tip of the 
leaf. It might be worth while extracting it provided the 
corroding action on machinery were overcome by using gun 
metal in the place of iron. 

CHICLE GUM IN RUBBER LATEX, 

Amongst the miscellaneous chemical researches were 
the studies which led to the conclusion that sulphate of 
ammonia is the best nitrogenous manure for the taro crop, 
and that which showed that the new rubber product from 
Euphorbia laurvfolia can be coagulated only by using heat 
or alcohol. An interesting fact is, that the dry matter of the 
latex of this plant contains 14 to 17 per cent. of rubber and 
about 60 per cent. of resin, which appears to be nearly if not 
quite identical with chicle gum, 



GLEANINGS. 

In Antigua, during July, a considerable amount of 
nursery work was carried out in connexion with the raising 

of forest and other trees. 

In St. Kitts, the reaping of the old cane crop was 
finished in the Basseterre district by the end of July, but in 
the northern district the estates were said not to be so well 
advanced owing to labour troubles. 

The condition of the lime crop in Dominica is stated 
to be norma], but late. ‘’he rainfall during the month 
(July) at the Botanic Garden was 7°54 inches. . The heaviest 
precipitation occurred on July 31, when 1°24 inches of 
rain fell. 

The prospects of the cacao crop in St. Lneia are, on the 
whole, good. The lime crop is also in a satisfactory con- 
dition. Crushing has been begun, but the completion of 
the lime factory awaits the arrival of that portion of the 
plant ordered in England. 

The Curator of the Experiment Station, Tortola, has 
forwarded a list of articles sent from the Virgin Islands to 
the National Exhibition held at Toronto. These include 
principally specimens of cacao, cotton, sugar and starches. 
Articles of fancy work were also forwarded. 

It is stated in the Cula Review (July 1913), that Pro- 
fessor East, of Harvard, has succeeded in producing a hybrid 
tobacco by crossing Sumatra and Havana varieties, which 
yields a much larger percentage of smoking material of 
better quality than either of these two produces by. itself. 

A note in the Westminster Gazette (July 8, 1913) calls 
attention to the fact that, until five years ago the banana was 

scarcely known in Germany. Today, it has become an 
article of ordinary diet. The largest firm in Dusseldorf sells 

about 600 bunches per week in the winter, and from 800 to 
1,000 in summer. 

The leading article in the Portof-Spain Gazette 
(August 3, 1915) deals with the subject of the proposed 
College of Tropical Agriculture for Trinidad. Reference is 
made to the recent meeting in London (already noticed in 
this journal), and sympathetic agreement is expressed with 
the views put forward by‘the chief speakers. 
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Dealing with the subject of the cultivation of coco-nuts, 
the Journal of the Jamaica Agricultural Society emphasizes 
the facts that care must be taken not to plant too close nor 
pick immature nuts for market; whilst the seedling must be 
provided with a good large hole, and growth and develop- 
ment must be accompanied by systematic cultivation and 
proper methods of sanitation. 

According to the Grenada Government Gazette (July 15, 
1913), a considerable increase has occurred in regard to the 
value of the total quantity of cacao exported from that 
island during the six:months ended June 1913, compared 
with the corresponding months in the year 1912, An 
increase is also shown in the case of cotton, though the 
quantity shipped during the 1913 period was less than that 
exported curing the same term for 1912. The value of the 
spices exported has also increased. 

A traveller in Louisiana—according to the Review of 
Economic Entomology-—says the best way to get rid of 
mosquitoes is to take a piece of camphor about one-third the 
size of a hen’s egg, place it in a tin and hang it over an 
ordinary oil lamp. Care must be taken, of course, that the 
camphor does not take fire. The vapour is said to have 
effectively prevented mosquitoes from entering the house, even 
when the windows were opened. The only disadvantage to 
this procedure, it may be added, in the West Indies, is that 
camphor costs (retail) some 6s. per Ib. 

The attention of those interested in soya beans may be 
directed to a comprehensive account of the cultivation and 
utilization of this crop published in the Annual Report 
(1911) of the Trades Commissioner for the Union of South 
Africa In this it is stated, that at the Government Experi- 
mental Farm in South Africa, over eighty varieties have been 
tested, and as high as 2,000 tb. per acre was recorded, 
whilst in many instances, the yield was well over 1,000 th. 
per acre. In Manchuria, where this crop is grown chiefly, 
the yield per acre is from 1,100 to 1,600 bb. 

The Dominica Government Gazette (August 8, 1913) 
contains an article written by Dr. H. A. Alford Nicholls, 
C.MG., on the subject of hurricanes. As is pointed out, 
a circumstance to be borne in mind is that, although meteoro- 
logical intelligence is forwarded to the West Indian islands 
by cable, this is usually available—particularly in Dominica— 
only to those living in the immediate vicinity of the port. 
Hence the information which is contained in the article 
referred to should receive the careful attention of those 
living away from the town, though it is hoped that there 
will be no opportunity for readers to test the information 
in person, 

A correspondent to the Agricultural Gazette of New 
South Wales (June 1913) makes the following useful 
suggestion in regard to supplying lime to cows: This 
consists in occasionally feeding the animals with pulverized 
bone or bone meal mixed with a liquid bran mash. Another 
method is to cause the animals to lick bran and salt with 
which the bone meal is mixed. Care must be taken to see 
that the bone meal is obtained from a reliable source, so that 
there will not be any possibility of introducing disease, for 
instance, tuberculosis (see Agricultural News, Vol. XII, 
p. 165). The planter might take extra precaution by pouring 
boiling water on the bone meal before use. . 
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STUDENTS’ CORNER. 

SEPTEMBER. 

First Pertiop. 

Seasonal Notes. 

REVIEWING THE SEASON’S COTTON PRICES. 

At this time of the year the intermediate and final 
student will derive benefit by referring back to the notes on 
West Indian cotton in the past numbers of the current 
volume of the Agricultural News, with a view to tracing the 
rise and fall of cotton prices in England and the United 
States. A useful procedure would be to plot the values on 
squared paper, making the units of the vertical axis pence, 
and those of the horizontal axis, the dates 
at which these prices ruled. Four graphs should 
be plotted: (1) St. Vincent (superfine) cotton; 
(2) General (fine) Sea Island cotton; (3) Extra 
Fine American Sea Island; and (4) Fully 
Fine American Sea Island. 

As regards West Indian cotton, a steady 
rise will be observed to have occurred during 
March. There was a drop towards the end 
of April, however, and a steady fall of general 
West Indian during May and June. Super- 
fine Sea Island will be seen to have remained 
very firm during the past three or four 
months, and on June 30 some bales were 
sold at 30d. per lb. About that time, how- 
ever, some medium West Indian Sea Island 
dropped below the American Extra Fine value 
(16d. per tb. on June 17). This, however, 
appears to have been the only occasion when 
West Indian and American prices have 
touched. 

USEFULNESS OF GRAPHS. 
While speaking of graphs, it may be sug- 

gested that the student should employ- 
this form of record more generally than 

Fic. 17. Water Rises 1Nn 

A PLant— 

Although the rate of the rise of moisture varies in soils 
and plants, it is probably a much simpler phenomenon in the 
soil, being in this case almost entirely the effect of surface 

tension, In the plant, capillarity is certainly one factor 
involved in the ascent of sap; but there is also the influence 
of the stomata in the leaves and morphological features, 
together with the varying densities, of the fluid contents 
of thecells. In other words, osmotic pressure and the general 
individuality of the plant have to be considered. Do not 
forget, however, that recent researches have shown that osmosis 

occurs in soils as well as in plants, (See Agricultural News, 
current volume, p. 120.) 

Questions for Candidates. 
PRELIMINARY QUESTIONS. 

(1) What do you know concerning the physical and 
chemical composition of soils suitable for rubber growing? 

(2) Name a useful mixture for spraying 
cacao thrips. How would you proceed to 
make it, and to apply it? 

INTERMEDIATE QUES'TIONS. 
(1) Diseuss calcium cyanamide (a) as 

a manure, (b) as an insecticide, (c) as regards 
its manufacture. 

(2) Describe in non-technical terms, any 
practical application of Mendelism you are 
acquainted with. 

FINAL QUESTIONS. 
(1) Discuss manganese as a soil constit- 

uent. Compare its action with that of iron. 
(2) State your views in regard to the 

disinfection of hides. To what extent does 
(a) the island you live in, (b) the West 

_ Indies, export these articles! 

Soil Temperature in Its Relation to 
Plant Growth.—The following interesting 
account of a paper on this subject, taken from 

the Lxperiment Station Record (July 
1915) is of interest in connexion with 

is the usual custom on the estate, 
Plotted curves are simple, and make j/' 
very small demands as regards time and 
trouble. They show relations and tenden- 
cies far more clearly than figures in a list 
or table, and they can always be con- 
veniently extended from time to time, 
and be easily filed for future reference. 

Those who are unacquainted with the 

observations of a somewhat similar nature 
made some time ago in the West Indies:— 

‘This article [under review] gives inves- 
tigations on the above subject, discussing 
particularly soil temperature as a plant 
biological and geographical factor, the 
relation of soil temperature to phenologi- 
cal phenomena, the influence of geogra- 
phical position and sea-level upon vegeta- 

details of graphical methods skould pur- 
chase the small handbook on the sub- 
ject by Hall and Stevens. (Price 1s.) 

THE RISE OF WATER IN SOILS AND PLANTS, 

Turning from these economic considerations to others 
connected with agricultural chemistry, an interesting 
reflection is to contrast the difference between the rise 
of water in the soil and that in a growing plant. In 
each case water ascends at different rates according to 
the kind of soil, and according to the kind of plant. This 
ean be shown by conducting experiments by means of the 
simple, home-made apparatus shown in Figs. 17 and 18. 
Details concerning the working of this apparatus must be 
obtained from local sources, or from a book on elementary 
agricultural chemistry: (Nature Z'caching would be a suitable 
source to refer to). 

Fic, 18. AND ALSO IN THE Sort. 

-“tion and soil temperature, and the rela- 
tion of the coming of spring to a tempera- 
ture of 10°C. in the soil and the duration 

of sunshine. The author concludes that there is a direct relation 
between soil temperature and the coming of spring. A defi- 
ciency of 1°C. in the average soil temperature at depths of 
from } to 1 metre in March and April delays spring ten days. 
The blooming of apples coincides closely with the appearance 
of a temperature of 10°C. in the soil at a depth of }-metre. 
A decrease in the average daily duration of sunshine of one 
hour during the winter lowers the temperature of the soil 
during March and April 3°C. and delays spring one month.’ 

In the Tropics, of course, this seasonal influence does not 
exist to the same extent. It may be noted, however, that in the 
West Indies, an annual variation of a few degrees occurs in re- 
gard to soil temperature in the so-called winter and summer 
months; but of course, the main factor affecting the stimulation 
of growth is the amount of moisture present. 
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FUNGUS NOTES. 

MYCOLOGICAL WORK IN SOUTHERN 

NIGERIA. 

A considerable part of the Annual Report on the 

Agricultural Department for Southern Nigeria, 1912, is 

devoted to an account of the field investigations conducted 

in the Protectorate during the past year by the Government 

Mycologist, Mr. C. O, Farquharson, M.A., B.Sc. 
It is observed, first of all, that the fungus flora so far 

examined of economic plants in Southern Nigeria is very 

similar to that of Southern India, Ceylon, Malaya, Java and 

the East generally. 
RUBBER DISEASES. 

The most important diseases attacking rubber trees 
appear to be Homes semitostus, Berk , and Hymenocheate noxia, 
Gerk., both of which have been found on the roots of Hevea 
brasiliensis, The former organism is capable of travelling 
through the soil from root to root, hence it is of prime 
importance to get rid of all infected material. The soil 
should also be treated with quick lime, and a circular trench 
should be dug at some distance from the diseased tree to 
check the advance of the mycelium. Decaying bush stumps 
must be destroyed. 

The parasite known as Hymenocheate novia is not 
regarded in Southern Nigeria as being less serious than the 
above-mentioned organism. At the same time it is admitted 
that this fungus cannot spread through the soil like Fomes, 
and it is therefore dependent for its spread on pre-existing 
infected material. In this connexion it is well to bear in 
mind that the rapid root growth of the Para rubber tree soon 
takes complete possession of the soil in a plantation, and 
hence if one tree becomes infected, the fungus has a chance 
of running along what may be metaphorically regarded as 
a complex system of railway lines. 

The stem disease of Para rubber, known as pink disease, 
caused by Corticiwm salmonicolor, B. and Br., has been 
identified. It generally attacks at the fork, and in conse- 
quence, the whole crown very often dies. The fungus is not 
believed to be a wound parasite. 

DISEASES OF CACAO, 

[t is stated next that root disease (//ymenocheate novia, 
Berk.) is fairly common on cacao trees in the Protectorate, 
whilst one undoubted case of Vomes semitostus, Berk , has 
been found in the Agege district. The well-known canker 
disease of the stem of cacao trees is frequently to be observed. 
The question as to whether the causative organism is really 
Phytophthora Faber, Maubl., or Spicaria colorans, is not 
entered into. The fact, however, is emphasized, that apart 
from the uncertainty as regards the specific parasitism of the 
two species just referred to, there is undoubtedly another 
fungus at work in Southern Nigeria, which produces effects 
very similar to the group of symptoms denominated by the 
term ‘canker’. The author regards this latter parasitism as 
the most serious menace to cacao in the Wolony. A full 
description of the disease will be published in due course. 

As regards pod diseases, 7hyridaria tarda, Bancroft 
(brown rot), and Nectria bainii, Massee., have both been 
noted; whilst anthracnose, caused by Colletotrichwin theo- 
bromae, Delacroix, has also been observed. 

DISKASKS OF COTTON, 

Possibly the most interesting feature of the report under 
consideration are the remarks presented in regard to the 

pathology of cotton in West Africa. ‘Sore shin’ (seedling 
disease) has been frequently observed; but the disease does 
not seem to be induced by any specific organism, 

For convenience, the chief diseases attacking cotton are 
treated under two heads: those affecting American, and those 
harmful to the so-called native cotton. 

The American diseases are believed to be merely 
physiological. Red rust is an example of a disease which is 
not caused by a parasite. When in this condition, the 
leaves of the plants turn reddish-purple in colour, and soon 
fall off. The malady appears to be correlated with climatic 
conditions. After referring next to the undoubted occurrence 
of a good deal of natural crossing between the American and 
the native cotton, the importance of selection of ‘proof’ varie- 
ties receives attention. It appears that red rust is particularly 
severe on crosses between the two continental strains. 
A curious disease, of obscure origin, is referred to under the 
name of leaf ‘sport’ of cotton. Amongst other diseases of 
leaves and fruits observed were areolate mildew, caused by 
Ramularia areolia, Atk., cotton anthracnose, induced by 
Colletotrichum gossipu, Southw. A species of Diplodia, which 
is believed to be identical with one on cacao pods has been 
found occasionally causing decomposition of the boll. 
Cotton rust is of wide distribution. 

In concluding the repert, attention is given to the 
diseases of native cotton. The chief one is that which is 
designated ‘leaf curl’. It is remarked that the term ‘disease’ 
is somewhat misleading, as the particular state referred 
to is more of an abnormality than a strictly morbid condi- 
tion. Space does not allow of a detailed account of the 
symptoms given, but the whole effect may be described as 
a curious puckering and yellowing of the veins, and lamina 
in general. No cause can be ascribed to this disease, It is, 
however, under investigation. ‘ 

BEYOND THE MICROSCOPE. 

Another pathological condition that has been investi- 
gated is a blackening of the midrib and main veins of the 
leaves, accompanied by the formation of a waxy substance 
which was found to contain bacteria and a Fusarium Tt is 
still uncertain which of the two agencies causes the disease, 
This malady has not been found on any of the American 
cotton, but it is somewhat remarkable that it has been noted 
on Brazilian cotton. ‘Leaf curl’, on the other hand, does 
not affect the Brazilian type. It is noteworthy that 

Brazilian cotton bears several botanical characteristics 
suggesting a relationship with the native variety. It is 
believed that the modern conception of biological forms of 
fungi (notably in regard to the parasitism of the rusts and 
mildews) seems to find illuminating additions in the case of 
these cotton diseases in Southern Nigeria. 

There is much in biology that lies beyond the microscope. 

A note appears in the Hrperiment Station Record 
(July 1913) referring to some recent observations carried out 
by Bateson in the Federated Malay States in regard to the 
possible occurrence of a bacterial disease of Hevea. ‘ 

A specimen was found which did not seem to be infected 
with any of the common root or stem diseases. The wood of 

this tree was discoloured to a depth of about 1 inch, the outer 
portions being dark brown. The manager of the estate from 
which the tree was obtained, stated that the leaves on the 
lower branches died suddenly, as thongh they had been 

scorched by fire. This condition spread rapidly, and within 
three days all the leaves on the tree were dead. The malady 
is possibly induced by bacteria. 
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WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 

MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 

Business in Mincing Lane, not only in drugs and spices 
but in general produce also, has been of a normal character 
for the season of the year. July and August being the chief 
holiday months, very little business is anticipated, and the 
month under review, has passed with very few exceptions to 
the rule, either in the extent of business, or in prices realized, 
the exceptions being a plentiful supply of Cassia Fistula at 
the beginning of the month, and a consequent decline in the 
prices realized. Mace also, in the middle of the month 
dropped from 1d. to 2d per tb. on previous prices. The 
following are the details affecting West Indian products. 

GINGER. 

At the first spice auction on the 2nd of the month the 
offerings amounted to 531 bags and 14 cases, all of which 
were bought in at the following rates. Brown rough Calicut, 
good medium and bold 38s. medium partshrivelled 35s., 
limed cut tips 40s., and washed rough Cochin 29s. to 30s., per 
ewt. A week later namely on the 9th a few sales of Calicut 
were effected. Cut tips fetching 32s. 6d, and bright cuttings 
35s. Bold was bought in at 85s., medium at 65s. and small 
cut at 42s. 6d. Brown rough Calicut was also bought in at 
35s. and washed rough Cochin at 30s. 

NUTMEGS AND MACE. 

The first sale of the month opened on the 2nd with 
201 packages West Indian nutmegs which were sold at the 
following rates: 66’s, 5}d., 80’s to 90’s, 44d. to 5d., 92’s to 
98's, 44d. to 43d., 100’s to 110’s, 43d. toSd., and 147’s, 5d. 
These prices were from }d. to $d. lower than previous prices. 
On the 10th of the month the sales amounted to 650 
packages of West Indian, which opened at easier rates, but 
later became steadier. On the 23rd, 805 packages were 
brought forward and sold, 60’s to 67’s fetching 5d. to 84d., 
70’s to 80's, 5d. to 64d., 81’s to 90's 43d. to 54d, 104’s to 
114’s, 44d. to 5d, 126’s to 136’s, 44d. to 49d. and 145’s and 
164’s, 44d. Thirty-four packages of Eastern were also dis- 
posed of at the following rates: 58’s to 68’s, 7d. to 9d, 78’s 
to 95’s, 5d. to 53d. and 110’s 4fd. At the last auction on 
the 30th 114 packages West Indian were offered and sold at 
prices varying but slightly from the preceding 

Mace was represented at the first spice auction on the 2nd 
of the month by 64 packages of West Indian, all but one of 
which sold, fair to good reddish fetching 2s. 2d. to 2s. 3d. 
per lb., dark red 2s to 2s. Id. and broken 1s. 6d. to 1s. 10d.; 
on the 9th of the month 213 packages of West Indian were 
brought forward, 200 of which sold at 1d. to 2d. lower, for 
mixed sorts, while good to fine realized full prices; fair to 
pale fetching 2s. 5d. to 2s. 6d., pale and reddish 2s. 2d. to 
2s. 3d. and dark to fair reddish Is. lld. to 2s. ld. and 
broken Is. 6d. to 1s. 9d. per ib, At the auction on the 23rd 
the offerings amounted to 199 packages of West Indian all 
of which sold at from ls. 9d. to 2s, 5d. for fair and broken 
at ls. 5d. to 1s. 7d. per Ib. At the last sale on the 30th only 
29 packages of West Indian were offered and sold at prices 
varying but slightly from those of the previous week, 

SARSAPARILLA. 

At the first drug auction on the 10th sarsaparilla was 
almost a neglected commodity, native Jamaica being the 
only kind represented, and this only by 12 packages, 
none of which, however, found buyers, the whole being 
bought in at 8d. to 10d. per tb. for ordinary pale red and 
yellow. It was stated that privately 2s, per lh. was asked 
for a limited quantity of grey Jamaica, and the same price 
for Lima. At auction on the 24th, the offerings were as 
follows: grey Jamaica 20 bales, native Jamaica 37 bales, 
and Lima Jamaica 5 bales. The whole of the former were 
disposed of, fair to good fibrous fetching 1s. 8d. to ls. 10d. 
per Ib., 1s. 7d. for ordinary rougbish, and 1s. 4d. to ls 6d. 
for sea damaged. Of the 37 bales of native Jamaica only 
3 were disposed of, good red realizing 10d. per tb. and fair 
red press packed 8d The 3 bales of Lima Jamaica were 
unsold. 

CASSIA FISTULA, OIL OF LIME, ANNATTO SEED AND 

TAMARINDS. 

In the early part of the month it was reported that 
East Indian cassia fistula was both cheap and abundant, 
15s. 6d. per cwt. being the price quoted for good quality; 
at auction on the 24th, 14 packages were offered, but + 
only found buyers at 17s. 6d. per cwt. for good stout 
West Indian. It was reported at the beginning of 
the month that the supplies of distilled oil of lime 
was becoming rapidly exhausted at 3s. per tb. At 
the close of the month, however, 2s. 9d. was the 
price quoted for good West Indian distilled, at the 
drug auction on the 10th 49 bags of fair bright 
coconada annatto seed were brought forward and the whole 
disposed of, fair bright fetching 4d.to 44d., and country 
damaged 3d. to 33d. per Ib. At auction on the 9th, 11 barrels 
of tamarinds from Montserrat were offered and sold at 14s. per 
ewt. for fairdarkishin bond. At the last auction 48 packages 
of West Indian were brought forward, 7 only of which found 
buyers at the same rate for dry Montserrat namely 14s. per 
ewt. Twelve packages of fair juicy Barbados were bought in 
at 17s. in bond. East Indian were reported to be exceedingly 
scarce. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture is 
expected to arrive in Barbados, from duty leave in 
England, on October 6, 1913. 

Mr. P. T>Saunders, M.R.C.V.S., Veterinary Officer 
to the Department, returned to Barbados, from 
St. Vincent and the Leeward Islands, on August 
20, 1913. 

Mr. W. Robson, Curator of the Botanic Station, 
Montserrat, arrived in Barbados on August 25 by the 
R. M.S. ‘Trent’, en route for Montserrat after three 
months’ leave of absence spent in England. 

It is stated in the Vorce of St. Lucia (July 5, 1913) that 
the Agricultural Superintendent in that island conducted the 
examination during 1912 in the primary schools of the 
Presidency. The examiner urges that more practical work 
should be done, and that the scholars be given opportunities 
to do things, and not only hear about them. 



MARKET REPORTS. 

London.—THe West Inpia Commitrez CrrouLar, 

August 12, 1913; Messrs, E. A. 

August 1, 1913. 
de Pass & Co., 

ArRrowrooT—3i. 
Batata—Sheet, 2/10; block, 2/- per fb. 
Berswax—No quotations. 
Cacao—Trinidad, 70/- to 77/- per cwt.; Grenada, 64/- 

to 69/-; Jamaica, 65/- to 68/6. 
CorreE—Jamaica, 56/- to 62/-. 
Corra—West Indian, £53 per ton. 
Norron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 1540. to 20d. 
#xvitT—No quotations. 
Fostic—No quotations. 
Gincer—Very quiet, 37/- to 62/- per ewt. 
Tstycitass—No quotations. 
Honey— 30/- to 37/6. 
Line Juice—Raw, no quotations; 

otto of limes (hand-pressed), 15/. 
Loawoop—No quotations. 
Mace—1/11 to 2/6. 
Nourmecs—4id. to 4jd. 
Pinento— Quiet, 2hd. to 22d. 
RospseR—Para, fine hard, 3/9; fine soft, no quotations; 

Castilloa, 2/4 per tb. 
Rumu—Jamaica, 2/4 to 6/- per gallon. 

concentrated, £25; 

New York,—Messrs. Gituesriz Bros, & Co., August 

8, 1913, 

Qacao—Caracas, l4c. to 1lbc.; Grenada, 14c. to 14}c; 
Trinidad, 14c. to 144¢.; Jamaica, 12c. to 14c. 

Coco-suts—Trinidad and Jamaica, selects, $59°00 to $41°00; 
culls, $26°00 to $27°00 per M. 

CorreE—Jamaica, lc. to lac. per fb. 
Gincer—7}c. to 10hc. per tb. 
Goar Sxins—Jamaica, 50c.; Antiguaand Barbados, 46c. to 

48c.; St. Thomas and St. Kitts, 43c. to 45c. per th. 
Grave Fruit—Jamaica, $2°00 to $350. 
Lines—$2'00 to $4°50 
Mace—46c. to 53c. per tb. 
Nourmecs—110’s, 12c. 
Orances—Jamaica, $1:00 to $1°75 
Pimento—4j}c. per fb. 
Svcar—Centrifugals, 96°, 3°73c. per tb.; Muscovados, 89°, 

3°23c.; Molasses, 89°, 2°98c. per It., all duty paid. 

Trinidad,—Messrs. Gorpon, Grant & Co., August 18, 

1913, 

Oacao—Venezuelan, no quotations; Trinidad, $14:00 to 
$14 75. 

Coco-xut O1r—$1°51 per Imperial gallon. 
Corrre—Venezuelan, ld}c. per fb. 
Corra—$5°2) per 100 fh. 
Duat—$4°75 to $5'00 

Ontons—$1 ‘Tic. to $2°00 per 100 fh. 
Peas, Sprit—$6°20 to $6°25 per bag. 
Potators—English, $1°75 to $2:20 per 100 ft. 
Rice—Yellow, $5°45 to $5°30; White, $5°30 to 

per bag. 
Svear—American crushed, no quotations, 

$540 
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Barbados,—Messrs. James A. Lyncn & Co,, Ltd., 

August 23, 1913; Messrs. T. S. Garraway & Co., 

August 16, 1913. 

ARROWROOT— $600 to 37°00 per 100 fr. 
Oacao—$15:00 per 100 th. 
Coco-nuts—$18°00 
Hay—$1°50 per 100 th. 
Manvres—Nitrate of soda, $70°00; Cacao manure, $48°00 

to $50°00; Sulphate of ammonia, $82:00 to $85-00 
per ton. 

Mo asses—No auotations. 
Ontons—$2 ‘25 to $3-00 per 100 tb. 
Peas, Sprit—$5'00 to $5°50 per bag of 210 tbh.; Oanada, 

$4:00 per bag of 120 tb. 
Potators—Nova Scotia, $3°00 to $3°75 per 160 th. 
Ricze—Ballam, $5°10 to $5°40 per 190 fb.; Patna, no 

quotations; Rangoon, no quotations. 
Suear—American granulated, $4:00 per 100 fb. 

British Guiana.—Messrs, Wietinc & Ricurer, August 

16, 1913; Messrs, SanpBacu, Parker & Co,; 

August 15, 1913. 

ARTICLES. 
Messrs. WIETING 

& RIicHtTer. 

Messrs. Sanp- 
BACH, PaRKER 

Co. 

ARrRowRooT—St. Vincent 

Batata— Venezuela block 
Demerara sheet 

Oacao—Native 
Oassava— 
Oassava STARCH— 
Coco-nutTs— 

OorreE—Creole 
Jamaica and Rio 
Liberian 

DxHat— 

Green Dhal 
Eppors— 
Mo tassEs—Yellow 
Ontons—Teneriffe 

Madeira 
Preas—Split 

Marseilles 
PLANTAINS— 
Potators—Nova Scotia 

Lisbon 
Potators-Sweet, B’bados 

Rice—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Svuear—Dark crystals 

Yellow 
White 
Molasses 

TimspeR—Greenheart 

Wallaba shingles 

Cordwood 

Se. per Ib. 

No quotation 
6c. per tb. 
12c. per th. 

60c. 
$4°00 to $5:00 

13c. per tb. 

$16 to $20 per M./$10 to $16 per M. 

l6c. per th. 
l6c. per th. 

13h. to 14e. per tb. 

$440 per bag of 
168 tb. 

5c. 
$6°25 per bag 

(210 tb.) 

10c. to 32c. 
$2-75 to $3:00 

$144 to $1°68 
per bag 

No quotation 
$4°75 to $500 

$1°56 
$3°00 
$192 

$2°3d to $2°40 
$2°55 to $260 
$3°75 to $4°00 

$200 
32c. to ddc. per 

cub. foot 
$4°00 to $6°25 

per M. 
$1°80 to $2:00 

per ton 

17c. per ib, 
17c. per hb. 
12c. per tb, 

$4°75 per bag 
of 168 th. 

4c. 
4hc. to 5e. 

$7:00 per bag 
(210 tb.) 

$120 

$500 

$2°25 to $2°30 
$2°40 to $2°45° 

34°00 

32c. to bdc. per 
cub. foot 

$4:00 to $6°-00 
per M. 
— 



Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume I. No, 1. Out of print. Nos, 2, 3, and 4, in original paper covers as issued, price ls. each. Post free. 1s. 2d; 
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s, each ; Post free 2s, 8d, where complete. (III, 2. 

IV. 3; and V, 2 and 3 are out of print.) 
Volume XIII, Nos. 1 and 2:—Containing Papers on sUGAR-CANE EXPERIMENTS IN BRITISH GUIANA, prepared 

for the recent Agricultural Conference, comprising:—Sugar-cane Experiments in British Guiana, By 
Professor J. B. Harrison, and others; Part I—Introduction; Part II1.—The Composition of the Soil-water 
as affected by Cultivation and Manuring of the Soil; Part II].—The Manuring of the Sugar-cane; 
Part IV.—The Etiects of Cultivation and of Manures on the Soil of the Manurial Experiment Fields; 
Part V.—Varieties of Sugar-cane. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation, The number issued up to the 
present time is seventy. 

Suear Ivpusrry. 
Seedling and other Canes at Barbados 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; 
in 1902, No. 19, price 4¢.; in 1903, No. 26, price 4¢.; 
in 1904, No: 32, price 4d. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.; 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, 
in 1906-7, No. 50, price 4¢.; in 1907-8, No. 56, price 4d.; 
in 1908-9, No?63, price 6d.; in 1909-10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

Sugar-cane Experiments in the Leeward Islands, 
ifi 1910-11, price 1s.; in 1911-12, price 1s. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d. 

price 6d. ; 

price 2d.; 
price 4d.; 
price 4d. ; 

Those mentioned in the following list are still available: the rest are out of print. 
(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

tions. Price 2d. 
(45) A BC of Cotton Planting. 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 

Price 2d. 
Price 4, 

New and Enlarged Edition, 

(60) Cotton Gins, How to Hrect and Work Them. Price 4d, 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price Is. 3d. 
(72) Lime Cultivation in the West Indies. 
(73) Root Borers and other Grubs in West Indian Soils. 

The above will be supplied post free for an additional charge of $d. for the pamphlets marked 2d., 1d. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is. going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ig 
2s, 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs, Dutav & Co., 37, Soho Square, W. 
Barbados: Apvocare Co. Lrp., Broad Street, Bridgetown. 
Jamaica: THE Epucationat Suppty Company, 16, King 

Street, Kingston. 
British Guiana: THE ‘Dairy CHronrcLe’ OFFICE, Georgetown. 
Trinidad : Messrs. Murr-MarsHatt & Co., Port-of-Spain. 
Tobago: Mr. C. L. Pracemann, Scarborough, 

St. Vincent: Mr. L. S. Mosetey, Agricultural School, 
St. Lucia: Mr. M. A. Lawrences, Botanic Station. 
Dominica: Mr. J. R. H. Brincewater, Roseau, 
Montserrat : Mr. W. Rosson, Botanic Station. 
Ancgua: Mr. S. D. Matong, St. John’s. 
St. Kitts: THz Bree anp Book Suppry Agenoy, Basseterre, 
Zevis : Messrs. Howett, Bros., Charlestown. 

Grenada : ‘Tue Storrs’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 
FE Se) Nad 8) 

Ohlendorff’s Dissolved Peruvian Guano—For Sugar-cans and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E#.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURE RAW 

Linseed Oil 
Stocked in casks or in cases of 10 gallons each. . ; 

Special quotations made jor export trade WEST INDIAN BULLETIN. 
on application to:— (Vol. XIII, No. 3.) 

THE BARBADOS CO-OPERATIVE 

COTTON FACTORY, LIMITED, Containing Papers on RUBBER AND MISCELLANEOUS 
BRIDGETOWN. |Sussecrs, prepared for the recent Agricultural Conference, 

Sa ms = compfising:— Rwseer: Rubber Experiments in Trinidad and 
Tobago, by A. E. Collens; Rubber Experiments in British 
Guiana, by Professor Harrison and others; Castilloa Rubber 
in Dominica, by Joseph Jones and G. A, Jones; Notes on 
Cultivation of Para Rubber, by I. Evans; Note on the 
Present Position of Rubber in Grenada, by G. G. Auchinleck, 
B.Se, F.CS; Rubber Cultivation, by Dr. P. J. S. Cramer; 
MIsceLLaNeous: Forestry in Trinidad, by C. 8S. Rogers; 

‘DACAT BAR TEPMTQT a A Method of Estimating Calcium Carbonate in Soils, b SPACE FOR ADVERTISEMENT. H. 8. Shrewsbury, F.1.C.; Milking Capacities of the Trinidad 
Government Farm Cows, by Herbert L. Shrewsbury; The 
Profitable Breeding of Horses, by J. 1, Shannon, 1.V.M. 

JUST ISSUED. 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados 
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PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 

St. Vincent, St. Lucia, Dominica; Montserrat, Antigua, 

Nevis & St. Kitts, Carupano, Pampatar & La Guaira), 

Puerto Colombia, Cartagena, Colon (for Pacific Ports), 
amaica & Antilla. 

NEW YORK to BERMUDA. 

Also from Southampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to | 

MOROCCO, WEST INDIES, NORWAY, 
Canary Is. : Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 

from London. Winter Months. June to December. 

THE ROYAL MAIL STEAM PACKET COMPANY 
Head Office: 18, Moorgate Street, London. y =| 

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc. 



THE AGRICULTURAL NEWS. 

INSECT PESTS 
OF THE 

LESSER ANTILLES, 
BY Eh “AU GBSEVOUS ESC, 

ENTOMOLOGIST ON THE Starr OF THE IMppRiaL DEFARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 

an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information | 
is contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the publications of the Department, 
price 1s, 8¢, post free 1s, 7d, 

AGRICULTURAL LIERARY BOOKS FREE, 

Cacao Culture Pine-apple Culture 
Citrus Culture | Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture Tobacco Culture 
Fertilizer Guide 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND TT FREES 

GERMAN KALI WORKS, 

Port-of-Spain, 
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Demand for Agricultural Literature. 

eel 
6 SO been—to use a popular phrase—the difti- 
culty of ‘getting at’ the people. Unlike that of most other 

industries, agricultural work is scattered; there is little 
opportunity for personal intercourse, and representative 

meetings can only be brought about by those interested 
making considerable sacrifices as regards time and 

trouble, and not infrequently asregards money also. It 

has become a problem, then, amongst the various 

Departments and other institutions interested in 

agricultural advancement, to say exactly how informa- 

tion and advice can be most satisfactorily dissemi- 

nated. The appointment of instructors and in- 

spectors has been one line of action that has 

been taken for the diffusion of knowledge and 
advice: It is a line which is undergoing considerable 

development, for it has been found that practical demons 

stration is more certain to impress than a mere written 

description, and that a quiet conversation and the 

discussion in a common-sense way of the pros and cons 

of any case in which improvement is desired, will lead 

quicker to more concrete results than correspondence 

and printed articles. 

Although in 

of inspectors and 
many of its aspects, the advice 

the instructors 

calls for a great deal of support, it is generally the 
case that an efficient staff of this kind is out of the 

question in most places owing to the high degree of 
expenditure which it involves. So that under most 

circumstances the diffusion of knowledge in agriculture 

depends upon other agencies, the most important of 
which is the issuing of publications, 

information of 

The reason for approaching this subject has really 

arisen through the announcement of suggested changes 
in the plans of the Secretary of Agriculture of the 

United States, as regards that Department’s pub- 
lications. The matter has been dealt with in some 

detail on another page in this issue. The point which 
the announcement raises is a very important one, and 

it is this: that in the indiscriminate publication and 
distribution of agricultural literature there must neces- 
sarily be a great deal of waste. 
lications of a very practical 

Even amongst pub- — 
kind this will occur, 
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To a fruit-grower, for instance, publications dealing, 

say, with cattle feeding, are of little concern. Of 

much less interest will a description of the methods 
and results of scientific research be found, mainly 
because the lay reader is unable to understand their 
meaning and significance. It will be seen that a waste 
of this kind does not occur where a Department, by 
means of travelling officers, is in close contact with the 

’ agriculturist. But it need not occur either, as regards 

contact by means of publications if things are properly 
thought out, and the distribution organized to meet 

the demands of different sections of the community. 

After all agricultural publications are food for thought 
just as meat and bread are food for the body. ‘This 
isan age of quick feeding and economies, and things 

must be easily digested. 

This tendency has been a part-cause of a movement 

in the direction of popularizing agricultural science, and 

provided due accuracy and system be retained, good 
results should be effected by it. The expression of 
scientific results in popular terms leads to an increase 
in the number of individuals interested in the subject, 

and the matters find a satisfactory reception. On the 
other hand, it must be remembered that the populariz- 

ing of science is at best but a palliative, for it does 

not tend to encourage education, since it helps to make 

things go on easier without’ it. 

This leads to the consideration of an interesting 

aspect of the influence of publications in agricul- 

ture—their educational inHuence and their effects 

as regards the mere provision of facts. 

Although in theirown way invaluable for purposes 

of reference, and for enabling investigators to keep 

‘up-to-date’, the value of such publications as the 

Experiment Station Record, the Monthly Bulletin of 

Agricultural Intelligence and Plant Diseases and, as 
a third example, the Review of Economic Entomology 

—the value of journals like these is not so much educa- 

tional as instructional. The same criticism applies to 

some extent, even to journals which make no pretence 

to be scientific. For example, many of the Australian 

agricultural publications, and, to come nearer home, the 

Journal of the Jamaica Agricultural Society. These 

set out to provide the planter with solid facts so that 

he can stand, as it were, in the middle of the field with 

the journal in one hand and point with the other until 

the described operation is brought to a close. here is 

no occasion to think and no risk of going wrong. It is 

admittedly useful; but it is, or should be, only part of 
a system. And that is what the United States Depart- 

ment sees. As well as scientific summaries. scientific 

papers and farmer's bulletins, there should be publica- 

tions which have a broadening effect upon the mind, the 

function of which is to circulate new ideas and bring 

forward little-known customs obtaining in other parts 
of the world. ‘The modification of the Vcarbool: into 

a volume of popular articles of the magazine type 
is a recent admission of this necessity. 

At the risk of creating a wrong impression, refer- 

ence may, in the present connexion, be made to the 
editorial policy of the Agricultural News. his policy 
has always been educational. Not infrequently criticisms 
have been levelled at it, to the effect that the greater 

portion of matter in this journal is taken from contempo- 
rary sources. The same objection would obviously apply 
to those summarizing publications referred to above, 

whence the criticism is reduced to the extreme of 

absurdity. However, as a positive defence, constant 

effort is made in presenting information, to regard it 

from the West Indian point of view, and although 

this journal tells what is going on in the Tropics 

rather than directly what to do there, it is in this 

policy that what little educational value it 
must lie. 

has 

There is no reason for, and every objection against, 

a sugar-planter restrict.ug his reading to specialized 

literature like the numerous sugar journals, and the 

same thing applies to rabber growers and the various 
journals devoted to that industry. This is an age 
of not minding ones own business: the progressive man 

takes care to mind other peoples’ as well. And in 
this respect, the different sugar and rubber journals 
are, in one way, of very great value since they help to 
reflect the market and the demand of consumers— 
the external economic side of agriculture which, 

again, it may be pointed ont, the Agricultural 

News endeavours not to neglect entirely. Finally, the 

view may be expressed that although an agricultural 

journal may not be widely read by the practical man, 

that does not mean to say he is unaffected by it, 
The journal will be read by agricultural officers, in 

personal contact with the practical man, and the 

knowledge will diffuse, though it be only through 
the medium of casual conversation. 

Summarizing the views that have been put forward 

above, it is seen that the dissemination of information 

in agriculture is more likely to be effective quickly if 
done verbally, but that from the extensive rather than 
intensive nature of rural life, this is practically impos- 
sible, particularly in the ‘Tropics, without being 
supplemented by publication work. Broadly speak- 
ing, there are three distinct kinds of demand for 
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agricultural literature: the person interested in science 

asks for accounts of scientific research; the purely 
practical man wants useful facts connected with his 

particular kind of industry; whilst there is a general, 

but limited demand for popular writings of ali kinds 

dealing with agricultural progress. In meeting these 

demands care must be taken not to make things too 

easy, otherwise there is a tendency created which may 
have a retrogressive iafluence on rural education. 

In endeavouring to reach the practical man there 
is no royal road: simplicity, accuraey and a light pen 

will make headway: but the underlying effort should 

be to awaken initiative on the side of the worker, 

after which it will be found possible to raise gradually 

the general standard, and to simplify many of the 
present systems which incur so much expense to the 
general public. 

A STRANGE MIGRATION. 

An almost unprecedented incident occurred in November 
1911 in the islands off the coast of Peru. For some unac- 
countabie reason the whole of the birds on which the 
deposition of guano is dependent, forsook their nests and 
newly hatched young. Millions of nests containing many 
millions of dead birds were thus forsaken. An investigation 
into the cause of the departure is described in The Ties 
(July 25, 1913) based on the observations made by Dr. H. 0. 
Forbes, appointed by the Peruvian Government to investi- 
gate the matter. 

PROBABLE CAUSE, 

It appears that shocks of earthquakes are not uncommon 
in these islands and the birds which live there are always 
greatly alarmed when such disturbance occurs. It has been 
surmized that the canse of the present exodus was an 
exceptionally severe shock. It has not been possible to say 
in what directions the birds migrated, and although they 
began to return in February and March 1912, they did not 
resume breeding, and consequently the guano of that season 
was lost because a very large amount of the deposit takes 
place during the time of breeding. 

USEFUL SPECIES. 

There are about eight species of birds which are valua- 
ble as guano producers. The most important of these is 
Bougainville’s cormorant, whose chief nesting place is the 
Chincha islands. Here millions of the birds breed during 
February. 

The going and coming of the animals is said to be 
a marvellous spectacle, and the noise which they make is 
hardly lessremarkable. At times the sound is like the sough 
of the sea, and at others it resembles the sound of a great 
crowd, all the members of which are talking at once. Next 
in importance to the bird just mentioned is the Pelican 
Pelicanus thagus). - These birds also nest in enormous 
ocks but do not assemble so closely as the cormorants do. 

In the nesting season they live in the same areas, and the 
two species seem to be able to exist harmoniously in close 
proximity. Besides this bird, there are two other species 
of cormorant which occur in smaller numbers but are still 
of considerable value. These are the sea-crow and Gaimard’s. 

cormorant. The next most important guano birds are 
mostly found on the Lobos island. These are two species of 
gannet, and together with the pelican are the chief pro- 
ducers of guano on these islands. Flocks of gannets 
numbering from 10,000 to 20,000 at a time may be seen 
diving and then rising high into the air. They go down 
like so many rockets into the sea, which is ploughed up as 
if a fusillade were being fired into it. 

A HEALTHY APPETITE, 

No less remarkable than their power of flight is the 
appetite of these birds. Each one will eat from 8 lb. to 10 b. 
of fish a day. Dr. Forbes carried out a rather interesting 
experiment in which he kept a number of them in captivity 
and fed them to determine how much guano would be 
produced on a diet of a certain kind of fish. Tn this way it 
was possible to determine the total deposits for, say, four years, 
and from that estimate the ornithologist was able to divide 
the whole of the guano archipelago into zones. The idea was 
to protect the birds with a view to allowing them to deposit 
and to havea rigorous close season, in each of four years. 
Only one zone will be worked every year, thus leaving 
a period for recovery. 

PRACTICAL SUGGESTIONS. 

Apparently there is little fear of the birds not returning 
in time; but to encourage this, Dr. Forbes put forward the 
useful suggestion that endeavours should be made to remove 
the sharp points of the rocks upon which the birds alight, 
thereby increasing the surface area. 

As well as breeding on the larger islands, the birds visit 
the smaller and more precipitous ones as well. The difficulty 
in collecting guano from such situations is obvious, but 
Dr. Vorbes believes that an enormous new collecting area 
might be added to that already existing by the general 
adoption of the expedient proposed by him, in the case of 
these small and very rugged haunts. 

The Adulteration of Arsenate of Lead and 
Paris Green.—An interesting case concerning the adulter- 
ation and misbranding of the insecticide arsenate of lead, is 
referred to in a Circular issued under the Insecticide Act of 
1910 of the United States Department of Agriculture. 

In this itis stated that the substance in question was 
labelled: 5 tb. net weight new process arsenate of lead— 
Guaranteed to contain not less than 12} per cent. of arsenic 
oxide—Not more than a half of 1 per cent. water soluble 
arsenic—Sold for insecticide purposes.’ 

An analysis of specimens of the article by the United 
States Department of Agriculture showed that it contained 
arsenic in water soluble forms equivalent to more than 
0 75 per cent. of arsenic oxide [As.O.], and that the article 
contained lead arsenite. Adulteration of the article was 
alleged in the information: (1) in that the article contained 
arsenic in water soluble forms equivalent to more than 0:75 
per cent. of arsenic oxide, and (2) that a substance, namely 
lead arsenite had been mixed to injuriously ettect its quality 
and strength. The court imposed a fine of $50 and cost. 

Another instance of a similar nature recorded from the 
same source was a frudulent transmission in which parcels 
of Paris green were sold under weight. 

Cases like the above will be of interest to West Indian 
cotton-growers and will serve as a warning against imposition 
in the West Indies by these particular species of fraud. 



THE AGRICULTURAL NEWS. SerremBer 13, 1913, 

FRUIT. 

FERMENTATION OF CACAO BY 
MECHANICAL MEANS. 

In a note on the above subject in the Monthly Bulletin 
of Agricultural Intelligence and Plant Diseases (July 1913) 
the fact is remarked upon that the cacao-making industry has 
to deal with an extremely variable product owing to the 
difficulty of regulating the changes which take place during 
fermentation. The iuvestigation to which the information 
relates had for its particular object the rendering of cacao 
preparation more systematic and less difficult. It is pointed 
out that the object of fermentation is to destroy the sweet 
mucilaginous pulp which adheres closely to the beans of the 
fruit, and to produce useful chemical changes in the kernel. 
It was found that present methods of fermentation could be 
modified with advantage by using a mechanical process for 
removing the pulp after a preliminary treatment of the fruit 
with a weak alkaline solution. The fresh beans were macer- 
ated for some hours at a temperature of 45°C. to 50°C. in 
a1 per cent. solution of sodium carbonate. The mass was 
left in a warm, damp place until the pulp had undergone 
sufficient change. Although satisfactory in most ways, the pro- 
cess had a great disadvantage in that it provided an oppor- 
tunity for the development of moulds, and for this reason 
fresh investigations were started with a view to sterilizing 
the seeds. Ly the simple action of steam under slight 
pressure, seeds were obtained which, after the pulp had been 
removed mechanically, presented an excellent appearance. 
The sterilized seeds were reduced to a powder, and by means 
of different kinds of tests it was concluded that it was possible 
to induce changes in this sterilized cacao powder in the 
laboratory which are almost equal to those which occur in 
the course of the present method of preparation as practised 
in the countries where cacao is grown. It is believed that 
cacao growers would derive considerable benefit by adopting 
the method experimenta!ly at first with a view to comparing 
it with processes already in vogue. 

PROSPECTS OF TH& FRUIT GROWER 

IN UPPER EGYPT. 

In one of the Eighteenth Dynasty temples at Karnak 
may be seen, carved in stone, groups of fruit trees and their 
produce, and here also mummified fruits are frequently found 
buried with the dead, demonstrating the fact that in Egypt 
the fruit industry was assiduously carried on, no doubt in 
a paying and scientific manner, 3,000 to 4,000 years ago. 

At the present time the reverse is the case. Egypt 
neglects the cultivation of fruit. As is pointed out in the 
Journal of the Royal Society of Arts(August 1, 1915), there 
is little reason for this state of affairs, for in few countries 
are the soil and climatic conditions more favourable for the 
cultivation of fruits than in Upper Egypt. The land is 
particularly cheap, whilst labour is also plentiful and inex- 
pensive. There are at present no pests and dliseases to con- 
tend with. 

It isstated that the country is particularly well adapted for 
the growth of the vine. This cultivation is already carried on 
in Upper Egypt, and issaid to prove so profitable that a net 
yield worth over £100 per acre is not uncommon—and this 
from the ordinary grape vine without the aid of those 
scientific efforts so necessary to the production of good fruit. 
The conditions are also said te be ideal for citrus growing: 

lemons yielding two crops annually, and the demand for oranges 
and tangerines being far in excess of the present supply. 
Other fruits such a3 bananas, guavas, grape fruits, pine-apples, 
papaws and mangoes could be easily grown and disposed of 
at a high rate of profit, and it also pays to produce in this 
country sultanas, muscatels, peaches, nectarines and apricots. 

Musceatels are dried in the sun and pay the purchaser yearly 
up to £200 per acre; orange groves yield about £125 per 
acre. An English company is reported to be about to take 
up fruit farming and irrigation on a large scale, for which, at 
present, they are inviting financial support. In conclusion 
it is of interest to note that the annual imports of fresh fruits 
into Egypt is valued at upwards of £200,000, and of dried 
fruits £300,000. These latter have to pay an ad valorem 
duty of 8} per cent 

EFFECT OF FERTILIZERS ON THE 

QUALITY OF CITRUS FRUITS. 

It is generally admitted that citrus fruit, in common 
with other crops, remove certain elements from the soil, and 
that those must eventually be replaced if production is to 
be sustained at its original level. As is pointed out in an 
article by R. 8. Cunliffe, b.Se., in the Cula Magazine 
(August 1913) it is not so frequently recognized that a prop- 
erly balanced fertilizer has an eminently beneficial effect on 
the quality of the product. 

In the course of the article referred to above, several 
tables are given in support of this action of fertilizers on 
quality. Table 1 presents the results obtained from an 
experiment with oranges on the red lands of Havana 
province. Plot 1 received no fertilizer. The average weight 
of the fruits produced was 6:1 oz. The appearance of the 
fruit was fair but the skin was thin, raggy, very sweet and 
insipid. The percentage decay thirty days after picking 
was 100. Plot 3, on the other hand, to which was applied, 
in the experiment, sulphate of ammonia, 3 lb., acid phos- 
phate 8°5 lb. sulphate of potash 4'7 lb. gave very different 
results. The average weight of fruit produced was 7°9 oz, 
The appearance was good, skin thin, still some ragginess, 
juicy, sub acid-flavour, and sprightly. The percentage decay 
thirty days after picking was only 14. 

Similar results to the above were obtained in the case 
of other varieties of oranges, and also with grape fruits, and 
the investigations appear to have established in a general 
way, the fact that fertilizers exert an extremely beneficial 
action on the keeping qualities and flavour in varieties of 
fruits that are naturally weak in these respects. 

It is interesting to note that the writer is dubious as to 
the beneficial action of mulching—a form of manuring which 
has proved so successful in the case of cacao and also for 
limes in the West Indies. It is sugyested that the defect as 
regards the keeping quality in the case of a certain variety 
of orange might be attributed to mulching, and the view is 
expressed that any tendency in this direction might be 
counterbalanced by the judicious application of mineral 
fertilizers. In conclusion, although it may be admitted that 
potash is the dominant ingredient in a fertilizer for bearing 
trees, the author is of opinion that the best results, not 
merely in yield but also in quality, are obtained only by 
a proper balance of the essential elements necessary as plant 
food. 

Without casting any reflections on the above results, it 
would be of interest to know under what auspices the experi- 
ments were conducted, and the influence the results have had 
in connexion with practical fruit growing in Cuba and 
elsewhere. 
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VETERINARY NOTES. 

COW-TESTING ASSOCIATIONS. 

Jn view of the editorial article on the subject of the 
control of the milk supply in small communities in the last 

‘issue but one of this journal, Circular No. 17 published by 
~Cornell University concerning cow-testing associations is of 
considerable interest. In this publication the necessity of 
‘records in the breeding of milch cows is emphasized in 
a general way but the most useful feature of the paper is the 
description of the Delhi Cow-testing Association in Delaware 
County. U.S.A. 

Cow-testing associations may be organized in various 
ways, but it is essential that due regard be had to local con- 
‘ditions, and it is essential that a reliable painstaking officer 
be employed to carry on the work. In the case of this 
particular association, a table of figures shows that the 
improvement of the various herds of cows came principally 
through the weeding out of animals) whose inferiority was 
revealed by the results of the tests made by the association. 
‘It is worthy of note that those herds which were made up of 
high yielding animals were capable of improvement as well as 
those in which the cows yielded much less. 

As regards details of organization, it is stated that the 
most feasible method is for say twenty-five stock owners to 
form an association. Each owner must agree to weigh the 
milk of each cow every day, and the tester must examine the 
milk of each cow at least for one day of each month. The 
inspector himself may visit the several estates in turn and 
take samples, or the owners themselves may forward samples 

“to the central station. The fat production of each cow for 
the month and records of food consumed, are recorded regu- 
‘Jarly and sent to the owner on special printed forms. 

The apparatus required at the central station consists 
-principally of a Babcock tester, and according to the publi- 
cation under consideration the cost of this apparatus together 
with the wages of the inspector for one year would be about 
3700. 

Before a cow-testing association is organized each person 
who intends to join should sign a definite agreement to that 
effect in order that they may be no misunderstanding. 

In the West Indian islands the organization of a cow- 
testing association might best be undertaken by the agricul- 
tural societies; on the other hand, the institution might 
equally well be a Government one. In any case the details 
of organization would be the same. The greatest efficiency 
-would result if the inspector carried on his duties under the 
general direction of a veterinary officer. 

DANISH TUBERCULIN UNIONS. 

For some time, in Denmark, the value of Professor 
Bang’s system of tuberculosis eradication has been 
recognized by live stock owners. Of recent years, 
~societies basing their regulations for membership on his 
principles have been founded, and the following rules 
are typical of their class:— 

1. To become eligible for membership the farmer 
must have had his cattle inoculated with tuberculin. 

2. He must divide his stock into two herds: one 
reacting, the other non-reacting. 

3. He must keep the herds in distant cowsheds, and 
provide them with separate pasturage and attendants. If 
-possible, they should be isolated on different farms. 

4. He must thoroughly disinfect the cowsheds, 
troughs, and all utensils used by the non-reacting herd. 

5. He must have his healthy herd inoculated with 
tuberculin every six months. 

6. He must remove the calves of the reacting herd 
and feed them either on milk from the non-reacting herd or 
on pasteurized milk. 

7. He must not add any calves to the healthy herd 
except those which have given non-reacting symptoms to the 
tuberculin test made when the calves are some days old. 

8. He must not add any cattle bought at a market 
to the healthy herd without previously submitting them to 
the tuberculin test. 

9. He must sterilize the milk of the tuberculous 
cows before using it as food, either for man or beast. 

10. He must immediately get rid of the reacting 
animals that show clinical symptoms of the malady. 

EYE WORM OF CHICKENS. 

The Hawaii Agricultural Experiment Station has 
recently issued a Press Bulletin (No. 43) which deals with the 
subject of the disease of chickens known as eye worm. The 
malady shows itself in the form of an inflamed eye from 
which there is excessive tear secretion due to the presence of 
small thread-like worms some 10 to 18 mm. in length. The 
irritation may cause death in the case of very young birds. 

OCCURS 1N THE WEST INDIES. 
The name of the particular organism which causes the 

disease is Oxyspirura Mansoni,commonly known as Manson’s 
eye worm. It has so far been observed as a parasite only in 
the eye of chickens and fowls, although they are about. 
thirty-eight species of eye worm which have been found in 
-the eyes of forty-three different species of wild birds in 
different parts of the world. The species under considera- 
tion has been reported as occurring in China, Brazil, Maur- 
itius, Jamaica, Florida and Hawaii. In all the localities 
so far reported on as being infested with the worm, the 
organism is found only near the seashore, though its wide 
distribution would lead one to think that it occurs in most 
districts in tropical countries. 

REMARKABLE LIFE-HISTORY. 
The life-history of Oxyspirura Mansoni is of a particu- 

larly interesting nature. The eggs of the worm are either 
laid in the eye of the chicken from which they are immedi- 
ately washed into the throat by the flow of tears down the 
tear duct, or else they are set free in the intestines by tha 
disintegration of mature female worms which had passed 
down the tear duct through the throat into the intestines. 

The important point to remember is that the eggs may 
pass out on to damp soil where they will hatch. The imma- 
ture worm lives until it attains at least one-third of its 
mature size, when it will gain entrance to the eyes of 
chickens directly from the soil. 

TREATMENT AND PREVENTION. 
It is stated that the best treatment for the destruction of 

the parasite consists in anaesthetizing the eye of the chicken 
with a 5-per cent. solution of cocaine, and then lifting the 
membrane and dropping a 5-per cent. solution of creolia 
directly into the inner corner of the eye under the membrane. 

In view of the fact that in places where the disease is 
common, the soil may contain thousands of the larvae of the 
eye worm, renders it imperative that means be taken by 
applying quicklime to remove the infestation from the soil. 

In the case of am epidemic, the birds should be kept 
on dry flooring of such a nature as will permit it to ba 
cleansed thoroughly and systematically. 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date August 25, with reference 
to the sales of West Indian Sea Island cotton :— 

Since our last report about 200 bales of West Indian 
Sea Island cotton have been sold, including Virgin Isles at 
16d., St. Croix 16d., Tobago 16d. to 17d., Barbados 18d. to 
istd., and a few superfine St Vincent have also been dis- 
posed of on private terms. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending August 23, is as follows:— 

We have only to renew our last quotations in the absence 
of any sales. 

We quote, 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26e, to Wie. = 14gditol5id. ,, 4, 3» 3 
Fine 25c. = 14}. Pa es Solr! 
Extra Fine off 3 ; \ 240. to 26c. = 13hd. to 1440. See 4 
in preparation 2 
Fully Fine a 226 — 124d 
in preparation f ~~~ = Sea 92. /s9) ors 5 

Fine offin )\ 20¢ _ ha 

preparation J 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to August 25, 1913, were 
4,146 bales, 7,731 bales, and 4,825 bales, respectively. 

SAK#LLARIDES VERSUS SEA ISLAND 

COTTON. 

A letter has just been received from Mr. John W. 
McConnel, of Manchester, with reference to the report of 
“Messrs. Wolstenholme and Holland (June 30) published in 
the Agricultural News, Vol. XII, p. 230. This report makes 
reference to Sakellarides cotton, and it is recommended that 
in view of its great strength all planters should select Sea 
Island seed for fineness. 

This reference to a possible competition between Sakella- 
rides and Sea Island cotton suggested to Mr. McConnel the desir- 
ability of writing the letter referred to above. In this communi- 
cation, Mr. McConnel proceeds first to point out that during 
his visit to the West Indies in 1911, he was freauently asked 
for information concerning Sakellarides cotton, and there 
was a good deal of alarm less this new and prolific growth in 
Egypt should destroy the demand for West Indian, Mr. 
McConnel ventured to express a different view, and to 
recommend planters to continue to grow good styles of West 
Indian Sea Island. There can be no doubt that to a large 
extent the experience of the last two and a half years has 
indicated the correctness of this view. 

ALL WEST INDIAN STYLES FINER AND LONGER THAN ‘SAKEL’, 

In some respects, Mr. McConnel says, ‘Sakel’ cotton has 
worked almost a revolution. It apparently produces about 

as much lint to the acre as the inferior cottons of Egypt. It. 
has consequently to a very large extent taken their place, and. 
its buying price is kept down about on the same level as. 
other Egyptian styles that will not spin so fine or so strong 
a yarn. It has also been used to some extent, as Messrs, 
Wolstenholme & Holland say, in place of poor Sea Island 
from America and, perhaps, also from the West Indies. 
But these Sea Island kinds which ‘Sakel’ has replaced are- 
just the style of cotton which it seems undesirable for 
planters to grow in any case. Some of the cotton grown 
in Florida and Georgia, which is sound and well grown. 
is perhaps not fine enough to escape the competition. 
of ‘Sakel’. But so far as Mr. McConnel has seen, all. 
West Indian Sea Island styles are finer and longer than 
‘Sakel’. That is to say, they are suitable when properly 
grown for finer counts than those properly spun from ‘Sakel’. 
And it is only when they are imperfect—i.e. when they are 
exceptionally wasty, or irregular, or wholly or in parts weak 
—that ‘Sakel’ is able to compete with them. 

‘SAKEL’ INCREASES DEMAND SUPERFINE SEA ISLAND; 

Mr. McConnel’s own view remains just what it was, 
namely: that the effect of the introduction of ‘Sakel’ cotton 
with its combination of excellence and cheapness, is to raise 
the entire standard of the yarns in which it can be used. 
And a secondary effect of this is that in the counts finer 
than the ‘Sakel’ count, users of yarn will want the standard 
raised as well: and as Mr. McConnel has said over and over 
again in the West Indies, it is just the same characteristics- 
cf brightness and strength in which the West Indian Sea 
Islands have excelled the Sea Islands of Carolina. 

CULTIVATE FOR SOUNDNESS, 

FOR 

Mr. McConnel, consequently, again urges readers of 
this journal, not indeed to strain after exceptional fine- 
ness or length, but to cultivate for soundness, regularity- 
and freedom from waste. ‘hese qualities will make the 
cotton maintain its price, and at the same time tend towards. 
a greater production of lint, and consequently a smaller 
cost of production.” 

At the one hundred and fourteenth meeting of the- 
Council of the British Cotton Growing Association, reference 
was made to a recent visit of the Kabaka of Uganda and his 
party to Manchester, and a letter was read froza the Secretary 
of State for the Colonies conveying an expression of thanks. 
for the trouble which had been taken to make the visit of 
the Kabaka of Uganda an agreeable and interesting one. 
All concerned are confident that the visit of the Kabaka and 
his Chiefs will have good results in stimulating the cotton- 
growing industry in the Protectorate. 

*In regard to the letter dealt with above, the opinion may 
be expressed that the qualities of excellence to which Mr. 
McConnel calls attention are influenced very Jargely by 
environment and appear only when all the conditions of soil 
and weather are eminently favourable. An adverse season, 
such as may be oceasioned by rains falling at inopportune times, 
or by insutlicient precipitation, will result in irregularity, waste- 
and weakness. 

No doubt the excellence of St. Vincent and St. Kitts 
cotton is to a large extent dependent on the very friable and 
deep soils of these places. : 

It is probable, that careful seed selection has done a very 
great deal to improve West Indian cotton, but however careful 
a planter may be, if he has a bad season, his cotton is always 
liable to suffer in quality. In consequence of the fact that the 
question raised by McConnel has already attracted 
considerable attention in the West Indies, it would be of 
interest to have the views on the subject, of other readers of 
this journal.—[Kd. 4.N.] 
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AGRICULTURAL ENGINEERING. 

THE EFFICIENCY OF MANUAL LABOUR 

IN DIFFERENT OPERATIONS. 

It was endeavoured in the last issue of the Agricultural 
News to present as briefly as possible some of the results 
that Professor Max Ringelmann obtained in regard to the 
maximum effort exerted in different manual operations. In 
continuation of the subject, further series of trials will be 
described and a few remarks made in regard to its agricul- 
tural importance. 

The third series of experiments consisted in determining 
the maximum effort exerted in pulling a two-wheeled cart. 
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The effort exerted in pulling on the shafts with both hands 
(11) was 145°33 tb.; pulling with the aid of a rope 
15259 tb.; pushing the shafts 88:04 tb. The maximum 
efforts represented by these figures are much more 
feeble than in the other series described in the last 
article, where the cross-bar was employed. There is always 
a great waste of energy when pulling by means of shafts 
owing to the torsion of the arms at an angle of 90°. 

The subjects were next involved in an experiment with 
an ordinary wheel-barrow. The weights represented by p. in the 
first series (12) and the results obtained were: 13:2 Ib. and 
103-88 Tb. (maximum effort); 24:2 fb. and 111°94 tb.; 35:2 Ib. 
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and 107°58 ib. respectively. In the second series (pulling 
instead of pushing) the results were as follows: 13-2 Ib. and 
$09°82 tb.; 24:2 th. and 116:42 Ib.; 35°2 th. and 120°38 b,, 
respectively. It will be noted that higher results were 
obtained by pulling than by pushing, but it must be remem- 
bered that, in practice, the difficulty of steering and main- 
taining an equilibrium when pulling, are disadvantages which 
tend to offset the greater power that can be exerted. 

The final series consisted in pushing a trolley. The 
‘results obtained were as follows: (13) pushing 1 m, ‘05 above 
the track level 136°88 tb.; (14) pushing 0 m. °34 above, 
11004 %b.; (15) pushing ‘with the foot 0 ra. ‘34 above, 
$422 Ib. It will be noticed that the bent attitude causes 
‘the loss of much effective effort. 
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PRACTICAL ASPECTS OF THE SUBJECT. 

When we come to consider these results, and those 
described in the last article in connexion with manual! labour 
in the West Indies and Tropics generally, the first feature of 

Fie. 21, 

interest which strikes one is the principle of combined action. 
This depends on the circumstance that the sum of the 
maximum efforts of a number of men engaged in a certain 
piece of work is much less than the sum of the efforts when 
each is working independently. The familiar habit amongst 
the labouring classes to sing whilst exerting combined effort 
is therefore seen to have a scientific basis and is to be 
encouraged. Another point of much significance brought 
out by the foregoing results, is the usefulness of a rope 
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attachment. In pulling a cart a rope passed round the 
shoulder enables a man to exert a maximum effort 12 th, 
greater than would be the case without one. In the West 
Indies, the tractive powers of men are chiefly used in con- 
nexion with the shipment of cargo. The trolley system is 
still in vogue on many of the island piers, whilst the hand- 

cart is used for conveying sugar and other produce from the 
warehouses. No harm can accrue by bearing in mind, in 
regard to these operations, the results of the tests indicated 
above. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in this number deals with the demand 

for agricultural literature. In order to avoid waste 
and a increase the effectiveness of agricultural publi- 

cations, attention must be given to the requirements of 
different sections of the community. 

Under the heading of Fruit, on page 292, the effect 
of fertilizers on the quality of fruit, and the fermenta- 
tion of cacao are dealt with, amongst other matters. 

On page 293 information will be found concerning 
milk-supply, the eradication of tuberculosis, and 
a disease of the eye of chickens. 

Important views regarding the competition of 
Sakellarides cotton with West Indian types are pub- 
lished under Cotton Notes, on page 294. 

On page 295, the final article on the efticiency of 
manual labour is continued from the last issue of this 
journal. 

Useful information 1s given under Insect Notes, 
on page 298, concerning the use of flour paste in 
spraying. 

Under the heading of Rubber, on page 303, will 
found many useful facts concerning the cultivation 
and preparation of the Para variety. 

The Problem of a Pure Milk Supply. 

Professor Rosenau, of Harvard, in his recently 
published work on the milk question drives home the 
importance of the subject when he tersely states, ‘The 
milk problem starts from the cradle and ends with the 
grave. Sometimes it leads to an untimely grave’. 
The book from which this is taken, is reviewed interest- 
ingly in Nature (July 31, 1513) but a statement is 
made in the review to which we must take exception. 

In referring to the subject of the mixing of 
milk from several cows, the reviewer states: ‘this the 
author says is desirable, as it furnishes a more uniform, 
product, and tends to dilute infection if present; this 
the framers of Bills in this country might note.’ 

In a recent editorial in this journal, the desirability 
of mixing milks was advocated but with certain 
reservations. From the point of view that mixing 
furnishes a more uniform product, the practice is to be 
encouraged and agreement may be expressed with the 
views of Nature and Professor Rosenau. But as regards 
the dilution of infection, and particularly tuberculous 
infection, mixing is to be condemned. The infection is 
diluted it is true, but unfortunately at the same time it. 
is more widely distributed, whilst the reproduction of the 
pathogenic germs in the milk will soon tend to render 
all infected supplies equally dangerous. And even dis- 
regarding the natural increase of the germs, it does not. 
appear to have been demonstrated that children, for 
instance, are positively able to resist infection below 
any particular degree of intensity. 

St. Vincent and Artificial Manures. 

It is somewhat regrettable that Mr. F. O. Davies. 
of Trinidad, was unable to give a less distorted descrip-' 
tion of agricultural conditions in St. Vincent in an 
article on the subject recently published in the Cube 
Magazine (August 1913). In the first place the 
sub-heading to the article—Sugar: Arrowroot: Cotton: 
Primitive methods—is misleading, in view of the fact 
that, in order of importance, the positions of these 
crops is the reverse of the above arrangement. Again, 
although amongst the peasantry the methods of cultiv- 
ation may, in some respects, be primitive, the general 
organization of the cotton and arrowroot industries is 
a model in many ways, even to Cuba and Trinidad. 
A spirit of co-operation is very much in evidence 
in St. Vincent, and partly in consequence of this, the 
island can maintain the uniform production of the 
highest grade of cotton in the world. Furthermore the 
recent resolve of the St. Vincent Arrowroot Association 
to hold the 1913-14 erop for England at 34d. per tb. 
can hardly be regarded as a primitive procedure 

But Mr. Davis is unacquainted with, or else ignores 
such facts as these. The fundamental aim of the article 
appears to be to increase the use of artificial fertilizers 
in the island. Speaking with regard to progress in 
the cotton industry he says: ‘things ran smoothly with 
it [the cotton crop] for a time, but, alas, the time is 
come when the earth is weary with cotton, in- 
deed in most cases exhausted, and what will 
it grow now’ There is no scientitic foundation for such 
remarks. 
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Turning to the subject of arrowroot, the follow- 
ing is found: ‘The zrop is not always sold at 5c. per Ib. 
the value even dropping as low as 2c. per tb, at 
some times.’ [No reference is made to the existence 
of any organization.] ‘Manure for this crop, like all 
other crops grown, is not reckoned, on account of the 
value not being known as yet in the island.’ 

Whatever the motive underlying the article may 
be, its effectiveness would not have beer lessened if 
the author had taken a rather broader, fairer, and more 
accurate outlook on things in St. Vincent as they 
really are. 

—E__—.— - 

Agricultural Development in the West Indies. 

Put tersely, the advice given by Professor 
Henricksen to West Indien agricultural communities 
at arecent meeting of the Trinidad and Tobago Agri- 
cultural Society is: Force the Canadian market, guaran- 
tee cargo rather than provide subsidies, and improve 
production by methods of practical demonstration. 

Professor Henricksen is of opinion that a rosy 
future awaits those islands with sufficient initiative to 
take up more extensively the cultivation of fruit, and 
particularly vegetables. The Canadian demand would 
increase provided produce were shipped continuously 
and advertised by a commercial agens. The most 
ettective advertisement of all would be the preliminary 
waste incurred before new channels of consump- 
tion opened out. A development of West Indian 
horticulture would have several beneficial indirect 
ettects as well. Horticulture necessitates and allows 
of intensive methods, the employment of which in the 
garden would tend to stimulate their adoption in the 
field. Garden produce also requires careful handling 
and guick despatch: the influence in this respect on 
shipping arrangements would be most desirable at the 
present time. 

To improve agricultural production it is believed 
that the work of farm demonstrators would bring 
about useful changes quicker than second hand 
reports. In this connexion reference is made to 
American experience in Cuba, Porto Rico and Hawaii. 
Ko eae 

Publications of the United States Department 

of Agriculture. 

Information is presented in a recent issue ot 
Science (August 8, 1913) to the effect that new plans 
have been announced by the Secretary of Agriculture 
in regard to the publication work of the United States 
Department. The new changes will ettect a general 
improvement and, as a secondary result, lessen waste. 
Hitherto the large number of bulletins and Circulars 
of the various Bureaus have been issued and distributed 
indiscriminately. This has lea toa large amount of 
matter being sent to certain sections of the agricul- 
tural communities not immediately interested in it, 
or, if they are, the matter has frequently been found 
too technical to be of use to the lay reader, 

The most important change will be the substitution 
of the Journal of Research for the scientific bulletin 
system. This journal will be issued monthly and sent 

to those immediately interested in agricultural science. 
Important papers published in the Journal of Research 

may also be issued as separates. 
The Monthly Crop Reporter will no longer be 

published, on the score that most of the statistical 
information in this publication has been too late for 
practical service. A Weehly News Letter, in type- 
written facimile form, will be issued instead. 

The Experiment Station Record, the Weather 
Review and North American Fauna will be pub- 
lished as usual. 

The series of Farmer's Bulletins will be continued. 
The object of these is to tell the people how to do 
important things. The Yearbook: will be restricted to 
articles of the magazine type, which, it is believed, 
must add greatly to the popularity and value of the 
volume. 

Professor John Milne, F.R.S. 

Protessor Milne, the seismologist, died at his 
residence in the Isle of Wight during the night of 
Wednesday, July 30, at the age of sixty-two. In 
an obituary account of the scientist's life, The 
Jimes (August 1, 1913) refers to Milne’s great 
work in Japan, where he served the Government of 
that country for nearly twenty years. Although by 
early training a geologist, Milne soon became absorbed 
in the scientific study of earthquakes. He founded 
the Seismological Society of Japan, and edited—or 
rather, to be more accurate—edited and wrote the 
Seismological Journal, and the Transactions of the 
Seismological Society. Milne’s two volumes of a later 
date, on Earthquakes and Seismology have long been 
standard text-books: 

Unfortunately the close of Milne’s residence in 
Japan coincided with a period of deep resentment felt 
in that country against foreigners generally, and 
immediately before his departure a disastrous fire 
occurred at his residence at Tokio, possibly by accident, 
but more probably by design. The greater portion of 
his valuable library and collection of instruments were 
completely destroyed. 

In July 1895, Professor Milne and his wife, 
a Japanese lady, arrived in England. Within a few 
weeks a small brick pier was erected and a pendulum 
installed at the end of it. This was the foundation of 
an observatory which, to-day, is well known in every 
country in the world. With characteristic energy 
Milne organized a net-work of recording stations 
chiefly in Great Britain and the Colonies, and 
his annual analyses enabled the scientist to deter- 
mine the approximate positions of fifty-seven world- 
shaking earthquakes a year. Not the least im- 
portant part of Milne’s work was the successful attempt- 
to determine the types of building that are best fitted 
to withstand the brunt of severe shocks. 

In the course of his career, Professor Milne’s 
ability received the highest recognition by the Royal 
Society, the Royal Geological Society and the Uni- 
versity of Oxford. For his services to the Japanese 
Government, he was awarded the Third Class Order of 
the Rising Sun. 
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INSECT NOTES. 

THE USE OF FLOUR PASTE IN 

SPRAYING. 

Results of interesting experiments in the use of flour 
~paste in connexion with spraying are described by W. B 
Parker in Circular No. 166 recently issued by the bureau of 
Entomology of the United States Department of Agriculture. 

In the belief that the information will be likely to be 
of interest to many of the readers of the Agricultural News 
this circular is abstracted in the present article. 

FLOUR AS A ‘SPREADER’, 

f= In the course of trials to find a suitable ‘spreader’ for 
the lime-sulphur solutions used as a spray against the red 
-spider (J'etranychus bimaculatus) on hops in California, it 
-was discovered that flour paste not only answered that pur- 
‘pose but also seemed to serve, to a certain extent, as an 
active insecticide. 

As a spreader it was found that when flour paste has 
‘been added to the lime-sulphur solution, it has the effect of 
causing the spray to adhere to the leaves as a thin film; 
whilst without the addition of the flour paste, the lime- 
-sulphur sprayed on the plants in the same way, collected in 
drops or globules. 

For this purpose the flourypaste is used at the rate of 
4 gallons to 100 gallons of the lime-sulphur solution, each 
gallon of paste containing 1 hb. of flour. 

The beneficial effect of the spreading was very consider- 
able, for whereas the lime-sulphur spray used without the 
‘spreader’ gave a result of only 37°5 per cent. of the mites 
(red spider) killed in a certain instance, it was found that 
with the addition of the flour paste the same strength of 
‘Jime-sulphur gave results as high as 99 per cent. killed. 

VALUE AS AN INSECTICIDE. 

A series of trials was made with nicotine-sulphate 
against the hop aphis (Phorodon humuli) in which flour 
paste at the rate of 4 gallons to 100 gallons of the nicotine- 
sulphate solution at strengths of 1 in 2,000 and 1 in 3,000. 
In these trials from 99-100 per cent. of the aphides were 
destroyed. 

During the trials it was observed that many of the 
smaller aphides were pasted on to the leaves. Accordingly, 
flour paste used without any other insecticide was tried, and 
it was found that when used at the rate of 8 gallons (=8 Ib. 
flour) in 100 gallons of water or even stronger (say 10-100 or 
even 12-100) most of the young and tender aphides (97 per 
cent.) and of the red spiders were killed, and at the same 
time, no damage was done to the hop plants even when in 
full bloom. 

The older and stronger aphides, and the eggs of the red 
spider, were not killed by the flour paste. In this latter case, 
it was found necessary to make a second application, seven to 
ten days later, in order to reach the mites that emerge from 
‘the eggs. 

cost. 

In a series of five experiments against red spiders on 
hops with flour paste at the rate of 8-100, it was found 
that from 99°8 to 100 per cent. were killed. The solution 
costs only 17°6c. per 100 gallons. 

Flour paste has been used successfully against red 
spiders upon the following plants: beans, chrysanthemums, 
‘hops, cucumber (in greenhouse and field), pumpkin, pear, 
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prune, roses (in field), violets (in greenhouse and field). In 
the case of chrysanthemums, the leaves may become spotted 
if spraying is done too near the time of blossoming. Flour 
paste was not found satisfactory when used upon greenhouse 
roses, greenhouse carnations or field sweet peas. 

+ 

PREPARATION OF PASTE. 

‘To prepare the flour paste, mix a cheap grade of wheat 
flour with cold water, making a thin batter, without lumps; 
or wash the flour through a wire screen with a stream of 
cold water. Dilute until there is 1 tb. of flour in each 
gallon of mixture. Cook until a paste is formed, stirring 
constantly to prevent caking or burning. Add sufficient 
water to make up for evaporation. 

‘Flour paste may also be prepared by stirring boiling 
water into a moderately thin batter until there is 1 tb. 
of flour in each gallon of mixture, and allowing it to stand 
until the starch is all broken down. 

‘If the paste is not sufficiently cooked, the resulting 
spray will not be effective, and if overcooked the paste will 
harden when thoroughly cool, and will not mix with water 
very readily. Usually, however, the paste is used as it is 
prepared, and overcooking is not a disadvantage. 

‘When mixed in the spray tank, flour paste has a tend- 
ency to settle, and in order to do satisfactory work, agitation 
is necessary. This is but a slight disadvantage, and is 
necessary with most materials. 

‘Flour paste appears to be a very effective spreader for 
lime-sulphur and nicotine-sulphate sprays. Cheap flour can 
be purchased for less than half the cost of whale-oil soap. 
It is always obtainable, and having no odour, it is less 
offensive to use than the whale oil and fish-oil soaps. When 
used alone at the rate of 8 gallons (8 tb. flour) to 100 
gallons of water it is effective against several leaf-feeding 
mites and some very delicate aphides. The possibility of 
its use as a spreader for lime-sulphur sprays for scale insects 
and fungi and as a “sticker” for arsenicals has not yet been 
worked out, but from observations during the past four 
months it is believed that it may have some value along 
these lines.’ 

EMPLOYMENT IN CONNEXION WITH CITRUS FRUIT, 

The Monthly Bulletin of the California State Com- 
mission of Horticulture, for June 1913, contains a_ brief 
account of similar trials by J. P. Neils of the United States 
Department of Agriculture in the use of the lime-sulphur 
solution with flour paste with check trials in which the 
lime-sulphur was used without the flour paste added, against 
the citrus red spider Tetrawychus mytilaspidis. Check trials 
were made with the spray without any flour. 

The objection to the lime-sulphur solution was that it 
spotted the fruit, that is to say, the spray mixture collected 
in drops on the fruit, and when the water evaporated, the 
solids remained in conspicuous spots, which, in the case of 
the fruit, had to be washed off before it was packed. 

The results of these trials showed that the addition of 
the flour paste greatly increased the efficiency of the spraying 
and that there was no spotting of the fruit necessitating 
washing. : 

WEST INDIAN EXPERIENCE, 

As further evidence of the useful nature of flour paste 
in spraying, it may be added that a correspondent of the 
Imperial Department of Agriculture in Barbados has tried 
flour paste (8-100) against red spider on roses in the garden 
and reports good results from one application. 



JAMAICA: ANNUAL REPORT ON THE DE. 
PARTMENT OF AGRICULTURE FOR 
ENDED MARCH 31, 1915. 

THE VEAL 

In spite of the occurrence of severe storms and _pro- 
longed drought, the report of the Director of Agriculture 
shows that in Jamaica during the past year progress has 
been made along several lines of effort. At Hope the 
conditions of drought were particularly acute, and during 
the summer months serious losses in live stock would 
have occurred if it had not been found possible to feed the 
cattle on sugarcane. In connexion with the provision of 
fodder, it has been demonstrated that on the Liguanea Plain 
it 1s possible to secure a constant supply of succulent forage 
in the form of ensilage without irrigation, 

After discussing the benefit derived from the Depart- 
ment’s assistance in the acclimatization of imported stock, 
the report goes on to refer to the tropical agricultural 
college movement, and a statement is put forward that 
in Jamaica the institution would be an_ expensive 
luxury, the cost of which would be difficult to justify in 
times of retrenchment. The local farm school is regarded 
as a sound and economic venture and apparently as 
a satisfactory substitute for the institution just referred to. 
In the next sentence, the report considers anthrax. It 
appears that in Jamaica this contagious disease is fairly 
widely distributed, and during a drought it is very liable to 
break out on infected land. Tick fever is also very 
prevalent, but a remedy exists in the form of the Tripan blue 
treatment. 

The subject of plant diseases in Jamaica is dealt with 
next. It appears that during the past year attention has 
been given principally co diseases of the banana. It is stated 
that planters should now feel satisfied that the Panama 
disease is not a serious menace to the premier industry of 
Jamaica, and that although it is unfortunately true that this 
disease has made its appearance, and, in fact had been at 
work for many years before it was recognized, there is every 
reason to believe that it can be controlled by fairly simple 
means. 

The report goes on to consider matters pertaining to 
public health. Owing to the serious risk of plague-rats 
effecting an entry into the island in consequence of ship 
communication with Havana, an energetic campaign of rat 
destruction was carried out. Although success attended the 
employment of poisonous baits at the beginning of the 
campaign, the rat community appear now to be fully on 
their guard against baits of all sorts. It was considered 
desirable to attempt further destruction by the employment 
of ferrets. Consequently a consignment of polar cat ferrets 
was imported from England. Unfortunately the animals 
proved to be quite useless. Not a rat was bolted from the 
stored cargo; in fact two of the ferrets were so exhausted 
from heat prostration that they required first aid treatment 
before they began to evince any interest in their new 
surroundings. The mongoose is, of course, vastly superior to 
the ferrets in activity and power of rat destruction. The 
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Director concludes his varied observations by referring 
to the problems connected with the milk industry. A table 
given at the end of the report shows that out of 117 samples 
of fresh milk tested at the Government Laboratory, thirty-four 
were adulterated. It is believed to be practically impossible to 
effectually prevent the theft of milk and its adulteration in 
Jamaica without the intervention of supernatural forces. 

SOUTHERN NIGERIA: ANNUAL REPORT OF 
THE AGRICULTURAL DEPARTMENT, 1912. 

The part of this report dealing with mycological work 
in Southern Nigeria was dealt with under Fungus Notes in 
the last issue of the Agricu/twral News In the following 
brief abstract matters of general agricultural interest are 
considered. 

On the second page of the report information is pre- 
sented in regard to a scheme for the establishment of small 
model farms and nurseries in various districts of the 
Protectorate. Educational efforts are also being made in 
regard to the provision of instruction for agricultural pupils 
at the various economic gardens and experiment stations. 

Turning to a consideration of the condition of the staple 
cultivations, it is remarked that considerable attention has 
been devoted to the cacao industry. The department has 
distributed from its various nurseries during the year 39,675 
plants and over 12,000 seeds. Efforts are being made to 
improve the quality of the exported article, and with this 
end in view, drying houses and fermenting boxes have been 
established at the Model Farm at Agege and at Moor Planta- 
tion. In regard to the quality of cacao, a note from 
a report furnished by Messrs, Cadbury, England, shows 
that very considerable progress has been made in Southern 
Nigeria during the past few years; similar commendation is- 
contained in a report by Messrs. Millers, of Liverpool, who- 
state that the sample of cacao forwarded them, compared 
favourably with the Gold Coast product. The sample was 
valued at 55s. to 56s. per cwt. 

The cotton industry continues to make satisfactory pro- 
gress too; 39,043 ewt. of lint was exported during the year, 
whilst the crop in the Western Province for 1913 promises to- 
be the heaviest on record. 

Rubber under cultivation in the Protectorate chiefly con- 
sists of Hevea brasiliensis and the Manthot Glaziovii, whilst 
Funtunaa elastica and several species of Landolphia and Ficus 
are indigenous, and occur in fairly large quantities in various 
parts of the Protectorate. 

The status of the oil palm industry in Southern Nigeria. 
is shown from the fact that the value of this product exported 
during the year under review amounted to £4,500,000 sterl- 
ing. It is suggested that profitable returns might be obtained 
from the cultivation of the oil palm (Hlaets guineensis) on 
plantation lines, and witha view to gathering data, seed 
selection and germination experiments have already been 
inaugurated. 

In concluding the remarks on the oil palm industry, 
attention is given to an interesting observation, namely, 
the discovery of a valuable variety of oil palm having 
the perianth persistent around the fruit. The seeds were- 
examined at the Imperial Institute and were found ‘o- 
contain 42 per cent. of palm oil—a yield which is almost as 
large as that given by the Ab-o-be palm fruit of the Gold 
Coast or the Aso-ejub variety of Southern Nigeria (see Bulle- 
tin of the Imperial Institute, Vol. VII, pp. 370 and 379). 
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GLEANINGS, 

During July, exceedingly dry weather was experienced 
in St. Kitts, and this has affected crop prospects very 
unfavourably. Climatic conditions improved during August. 

In spite of the adverse weather, the condition of the 
young cotton crop in Montserrat is regarded as satisfactory. 
The attacks of cotton stainers appear to have almost 
-entirely abated. 

Ata recent meeting of the Board of Agriculture of Trini- 
dad and Tobago (July 18, 1913), the Mycologist made 
a report in regard to the beneficial action derived from spray- 
ing coco-nut trees for bud rot 

The successful development of the scheme for training 
agricultural pupils at Dominica is evidenced by the keen 
competition for the recent vacancies. Three new pupils 
were selected on probation out of seventeen competitors. 

An article in the Journal of the Jamaica Agricultural 
Society (July 1913) deals with the subject of a college of 
tropical agriculture. The object of the article is to show that 
Jamaica has as good, if not a better claim as regards site 
than either Trinidad or Ceylon. 

As well as an ordinary collection of exhibits, the 
Antigua Agricultural Department has recently forwarded to 
the Toronto Exhibition a collection comprising perishable 
produce and decorative material as supplementary to the 
specimens of the staple products of the island sent earlier 

According to Tropical Life (July 1913) the recently 
published book on Elementary Tropical Agriculture, by 
W. H. Johnson, F.L.S., Director of Agriculture, Southern 

Nigeria, is reliable, concise, and full of much information 
which will be found useful for purposes of reference. 

According to the Demerara Daily Chronicle Mail 

Edition (August 1, 1913) the weather conditions, in Berbice 
particularly, remain very erratic. Very little rice has been 
planted, and the outlook is not particularly pleasing. In 
Demerara, weather conditions have been more favourable. 

It is stated in the Journal d’ Agriculture Tropicale 
(June 30, 1913) that the largest English firm of soap makers 
has obtained from the Belgium Government « concession of 
land in the Congo for producing palm oil, amounting to 
750,000 hectares. The oil will be extracted in Africa 
before being exported to Europe, 

During 1912-13, it is stated in the St. Vincent 
Government (razette (July 16, 1915) that the population of 
the Colony increased from 43,117 to 44,454. In the 
St. Lucia Government Gazette (July 5, 1913) figures are 
given to show that during the same period the population 
there increased from 49,205 to 49,963. 

Unusually heavy imports of sugar were made from Java 
into Japan during 1912, principally in order to make good 
the reduced supply from Formosa, occasioned by the 
disastrous typhoon, which laid waste many acres of sugar- 
cane there. (Diplomatic and Consular Reports, No. 5170, 

Annual Series.) 

A leading article in the Port-of Spain Gazette (August 2, 
1913) calls attention to the desirability of more stringent 
regulation in regard to the destruction of forests in Trinidad. 
There appears to be some foundation for the belief that the 
recent sequence of droughts has been partly occasioned 
by deforestation. 

According to the Official Bulletin of the Republic of 
the United States of Brazil (July 20, 1913), action is 
being taken to construct reservoirs at Ceara and elsewhere 
with a view to combating the drought which so often occurs 
in that State in spite of the fact that half of the territory 
is bathed by the Jaguribe River. 

According to the Produce Market Review (August 9, 
1913) there has been in London, a more plentiful supply of 
oranges from the Cape, West Indies and Italy, which have 
been sold at lower rates. A further consignment of 
Transvaal oranges has been disposed of, both the quality 
and condition being exceptionally good. 

The largest living lizard is referred to in The Field 

for July 12, 1913. It has been observed in the Malay 
Archipelago. In length it measures 7 feet. It has been deter- 
mined by a zoologist in Java as a new species the name of 
which is l’aranus coniodensis. It differs from the laranus 
giganteus in its brown, less pointed snout and shorter tail. 

Information is presented in the Demerara Daily Argosy, 
Mail Hdition (August 2, 1913) to the effect that the manu- 
facture of citrate of lime is to be resumed in the Colony. Tt 
is also stated that the Board of Agriculture in May last 
decided to ask the Combined Court to vote a sum not exceed- 
ing $5,000 for the erettion and equipment of the factory. 

The amount of wattle bark exported from Natal during 
1912, was 7 per cent. greater in quantity, though 2 per cent, 
less in value than that shipped in 1911. It is said that the 
present year’s prices do not adequately remunerate the grow- 
ers, and there has been some movement towards reducing the 
acreage under these tanning-producing trees. (Zhe Board of 
Trade Journal, July 31, 1913.) 

A root of Ipomoea (of the sweet potato family) is des- 
cribed in the Annals of Tropical Medicine and Parasitology 
(July 10, 1913). In Rhodesia, it is a native remedy for 
a disease known as Chilatera, which has erroneously been 
confounded with sleeping sickness. The root possesses 
a powerful cathartic and emetic action, but so far the identity 
of the active drug has not been determined with certainty. 
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STUDENTS’ CORNER. 

SEPTEMBER. 

Srconp Periop. 

Seasonal Notes. 

THE MIXING OF FERTILIZERS. 

The student who has not had a great deal of practical 
experience in the application of mineral manures will often 
feel uncertain in regard to the mixing of the various forms. 
It is possible, too, that mistakes in this respect are sometimes 
made by those who might be expected to know better. 
With a view to assisting the memory, the diagram given 
below has been reproduced from a recent publication.* The 
manures joined by a heavy black line should never be mixed 
together; tose connected by a double line must only be 
mixed immediately before use; and those joined by a thin 
single line may be safely mixed together at any time. 

The student should endeavour to explain the reasons 
for theee rules in regard to mixing. Thus nitrate of 
soda must not be mixed with superphosphate because the 
free sulphuric acid in the latter has a very great affinity for 
soda and will set free the nitric acid in the form of poisonous 
fumes (nitric anhydride N. O,), whereby the nitrogen is 
lost. It would really have been safer to have connected 
these two substances in the diagram by a black line rather 
than by a double one, but the figure has been reproduced 
without modification 

Fic. 24. 1, SUPERPHOSPHATE AND DissoOLVED GUANO; 
2, Bastc Stac; 3, Barn Yarp MaNurE, GUANO, AND 
Driep Broop; 4, Kamit; 5, Nirrare or Sopa; 6, Poras- 
stum SutpHare; 7, SutpHare or ~Ammonra; 8, LIME, 
Nirrouim, AsHes, Nirrate or Live, 

Again, slag phosphate contains a strong alkali in the 
form of caustic lime, and if sulphate of ammonia is mixed 
with it, the ammonia is displaced by the lime and dissipated 
into the air. Or, again, if superphosphate and bones or 
slag are mixed, the soluble phosphate will take up some 
base and become reverted, or reduced, phosphate. 

THE ANSWERING OF ()UESTIONS., 

The simple illustrations which are given occasionally in 
the Students’ Corner have for their object not only to present 
information in a concise way but also to call the students’ 
attention to the fact that the diagrams actually do this. The 
annual examinations conducted by this Department will 
soon engage special attention and in answering many types 
of questions, diagrammatic representation is frequently of 
the greatest assistance, both to the candidate and 
to the examiner. Drawing should be included where 
possible in answers to questions relating to practical work. 

FQueensland Agricultural Journal tor July 1913. 

Questions, for instance, on structural botany can only be 
properly answered with the aid of scale drawings. Similarly, 
descriptions of experiments should be supplemented by simple 
illustrations. : 

With reference to answering questions on practical work 
in general, the student should endeavour to assume the 
mental attitude of the teacher, as it were. Little details 
which give cause for worry at the first attempt at an 
operation should be remarked upon. They may seem very 
small and unimportant when the operator is familiar with his 
task, but to the novice they frequently make all the difference 
between success and failure. 

Questions for Candidates. 
PRELIMINARY QUESTIONS. 

(1) Discuss the following fruits in regard to their 
value as food: banana, mango, pine-apple, tamarind, and papaw. 

Can you explain why most tropical fruits have a thick 
skin! 

(2) Describe an arrangement for destroying the larvae 
of the small moth borer of the sugar-cane without injury to 
the natural enemies of this pest. 

INTERMEDIATE QUESTIONS. 

(1) Describe the etfect of manganese on the growth of 
pine-apples. 

(2) How would you find the area of a triangular piece 
of land? 

FINAL QUESTIONS. 

(1) Draw up an account sales form in connexion with 
the shipment of citrate of lime. 

(2) Describe in a practical, but general manner, how 
you would proceed to plant 100 acres in coco-nuts. 

POLLINATION AND CROSS-FERTILIZ- 

ATION OF RICE. 

In view of the necessity of having information 
concerning the extent of natural crossing for purposes 
of ensuring a pure seed supply, investigations in regard 
to the natural fertilization of rice have been carried 
out in Lower Bengal and the following are the main 
conclusions arrived at:— 

1. That in Lower Bengal under favourable conditions 
cross-fertilization may take place in rice to an extent which 
may be provisionally estimated at about 4 per cent. 

2. That this cross-fertilization takes place wholly 
through the agency of the wind and would seem to be 
effective only between flowers of adjacent plants to a radius 
of a few feet. 

3. That as regards certain characters at least, e.g., 
grain colour, segregation along Mendelian lines appears to 
take place. 

4, That so long as seed of a variety is kept free from 
accidental mixture, there is no risk of contamination from 
cross-fertilization, but that if seed gets mixed, cross- 
fertilization will undoubtedly take place between adjacent 
plants in a plot and to an extent sufficient in a few years’ 
time to reduce a variety to a number of splitting types. 
Hence the imperative necessity of taking every precaution 
to keep seed of varieties free from accidental mixtures. 

The paper from which these connclusions have been 
taken appeared in the Memowrs of the Department of 
Agriculture in India (June 1913). The author is 
G. P. Hector, M.A., B. Sc, Economie Botanist, Bengal. 
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FUNGUS NOTES. 

WITCH BROOM DISEASE OF CACAO. 

A paper by J. B. Rorer has just been issued by the 
Board of Agriculture of ‘Trinidad and Tobago, which shows 
that in all probability the witch broom disease of cacao is 
caused by a Basidiomycetous fungus and not by Colleto- 
trichum luwrificum, as was formerly supposed but never 
definitely proved to be the case. 

As is well known, the above disease has occasioned 
severe loss to the cacao industry of Dutch Guiana, and has 
occurred in British Guiana afd the fact that up to the time 
of the present investigation the parasitic origin of the 
malady was a matter of some uncertainty, its study constituted 

one of the most interesting of tropical pathological problems. 
Rorer made two visits to Suriname in connexion with the 
disease; the first visit was for the purpose of deciding 
whether or not the disease existed in ‘I'rinidad; the second 
visit was taken to carry out a more detailed mycological study 
of the disease and to make observations on methods of 
control. ‘The first visit led to the formation of the conclusion 
that witch broom disease is not present in Trinidad. The 
second visit has materialized in the form of the present paper. 

EARLY INVESTIGATIONS UNSUCCESSFUL. 

Ritzema Bos in 1900 was the first to make a microscopic 
study of witch broom disease known to the Dutch under 

the name Avulloten. This investigator considered the trouble 
to be due to Hroascus theobromae although no figures or 
description of the fungus were given. In 1901, specimens of 
the. diseased tissue were sent to Kew, and to the Imperial 
Department of Agriculture at Barbados. The material sent 
to Kew was examined by Massee who found neither asci nor 
spores of an Exoascus. In Barbados, Howard, too, was 
unable to find any evidence of an Exoascus but noticed 
a species of Fusarium fruiting on the bark which he stated 
might have been connected with the disease. The malady 
was first studied in detail by Went. This worker found an 
intercellular mycelium in the tissues of all parts of the 
witch broom including stems, petiole, leaf blade, calyx, 
stamens and pistil. It was lacking only in the im- 
mediate growing point. No fructifications were found, 
and Went concluded that Hxoascus theobromae was not 
likely to be connected with the disease. He obtained 
a pure growth of the mycelium which he noticed 
in the tissues but was not able to produce fructi- 
fication nor were the infection experiments successful. 
He came to the conclusion that infection very probably took 
place'in the bud or in the shoot just beneath the bud as he 
never found the fungus growing through sound tissue from 
one to another. 

From a study of dried witch brooms sent to the United 
States Department of Agriculture, Charles has suggested 
a possibility cf a species of Lasiodiplodia being the cause of 
the trouble. 

THE COLLETOTRICHUM HALL AND 

In 1905, van Hall and Drost began an extended study 
of the malady. ‘They isolated a Colletotrichum from the 
diseased tissue and it appeared to be a new species to which 
the authors gave the name C. duvificum. This fungus has 
hitherto been regarded as the cause of the malady. 

Although Fredholme in his English translation of 
a paper by these investigators states that inoculations 
had demonstrated the partienlar fungus origin of the 
disease, this rendition is demonstrated by Rorer to be 
inaccurate. Van Hall and Drost reported no inocula- 

OF VAN DROST. 

tion experiments of their own, and in the paper referr- 
ed to,reference is evidently made to Went’s inoculations 
which were not successful as has already been mentioned. 
Van Hall and Drost agreed with Went that the pathological 
condition known as ‘indurated’ pods is caused by the same 
fungus as witch broom disease, and in addition called attention 
to ‘star blooms’—the production of great numbers of crowded 
blossoms on the cushions —as another symptom of the disease. 
(See Avricultural News, Vol. IX, p. 57.) Among these ‘star 
blooms’ vegetative shoots often develop into small witch 
brooms. 

INKAPPING METHOD OF CONTROL. 

In the treatment of the disease the authors gave 
up spraying with Bordeaux mixture on the score of 
inefficiency and expense and advocated the cutting back or 
inkapping method of control. Briefly stated, this method 
consists in removing the whole crown of the tree by cutting 
off the main branches 2 or 3 feet above the point of forking. 
As soon as the trees begin to put out new shoots they must 
be carefully watched, and all witch broom must be cut off and 
burned. 

In connexion with C. /urificum as a_ possible 
cause of the disease, mention may be made of the 
fact that although witch broom such as described from 
Suriname has never been seen in Trinidad, a fungus 
identical in microscopic appearance to C. /uxificum is 
commonly found there, but inoculation experiments have 
shown it to be merely a saprophyte or possibly a weak 
parasite. 

Both Went and van Hall have already pointed out 
that mycelium is always present in the diseased tissues of 
stems, leaf, flowers and pod. As soon as the branch begins 
to die several species Of fungi are found fruiting on the sur- 
face. Rorer found no evidence however of an Exoascus. 

A FUNGUS WITH CLAMP-CONNEXIONS, 

During the last visit to Suriname, Rorer made sixty-one 

cultures from the inner tissues of diseased material. Every 
one of these cultures was apparently pure, and of the same 
fungus. After about two weeks, the white surface of. the 
agar slant was covered with a matted surface of mycelium 
which had a light yellow colour and showed slightly accen- 
tuated concentric rings of growth There was no marked 
aerial development of hyphae. In older cultures, the mycelium 
became felt-like and slightly darker in colour. The fungus 
from the diseased pods was identical with that obtained 
from other tissues. No fructifications were produced on the 
mycelium The only clue to the identity of the fungus was 
the fact that the mycelium pcssessed clamp connexions (which 
Went evidently missed) and this naturally places it with the 
Basidiomycetes. _ Clamp-connexions were observed in all 
sixty-one cultures. - Fresh material sent to Hedges at Wash- 
ington were found independently by this investigator to 
contain mycelium possessing clamp connexions both in the 
tissues and in culture. 

It may be mentioned here that owing to the fact that 
witch broom disease does not occur in Trinidad, inoculation 
experiments there are out of the question, but these are 
being conducted by Hedges at Washington on cacao plants 
under glass, and in due course a paper will be published by 
Rorer and Hedges following on this the preliminary report 
on the disease. 

To continue Rorer’s observations in Suriname, it should 
be stated that this investigator endeavoured to find out 
whether there was any likelihood of ants conveying the 
disease in the form of the mycelium which frequently occurs 
in small masses on the surface of the bark. No evidence 
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was forthcoming to indicate the possibility of such a means 
of spread. It may be noted too that another fungus was 
noticed growing from the cuttings of the tissue. This 
organism was found to be quite distinct from the Colletotri- 
chum, and its hyphae possessed clamp-connexions. 

INOCULATIONS SO FAR UNSUCCESSFUL. 

Rorer made fifty inoculations with the Colletotrichwm 
luvificum, but none were successful, nor were the inocu- 
lations made with the Basidiomycetous fungus in any way 
different from the checks. These latter inoculations were 
of course made with mycelium, since no spores could be 
produced, but it is pointed out that from the fact that 
infection evidently takes place in the bud just as it begins 
to develop, successful inoculations cannot properly be made 
until spores of the fungus are discovered. 

METHODS OF CONTROL. 

As regards remedial measures, [orer appears to 
disapprove of the inkapping method, and suggests thorough 
spraying with Bordeaux mixture in the place of inefficient 
spraying with copper sulphate. Whilst “in Suriname, Rorer 
recommended the employment of a better type of spray pump. 

RUBBER. 

VARIETIES OF PARA RUBBER TREES. 

The following article, by the Director of Agricul- 
ture, appears in the Agricultural Bulletin of the 
Federated Malay States (June 1913):— 

The India Rubber Journal of March 1, 1912, contained 
an interesting abstract of part of the report of the Com- 
mission appointed by the Brazilian Government to visit the 
chief plantation rubber-producing countries of the East 

A statement contained in the report, which aroused 
a certain amount of interest in Malaya, was to the effect 
that all the plantation rubber trees in the Orient belong to 
an inferior variety of Hevea, known in Brazil as the ‘white’ 
variety, while the best rubber in Brazil is produced by trees 
ef the ‘black’ variety. The only exception, it was stated, 
were some 200 trees at Pasir Oetjing in Java 

In view of the high price our plantation rubber hag 
always fetched, and the statement by Dr. Huber, at 
New York, that our trees were of the same kind as those 
producing the best rubber in Brazil, the above statement did 
not cause great uneasiness. It seemed, however, better to 
make whatever enquiries were possible and see to what 
extent the statement was true. 

Dr. C. J. J. van Hall, Chief of the Division of Botany 
in the Department of Agricuiture, Java, has very kindly 
made enquiries regarding the trees at Pasir Oetjing with 
the following results:— 

‘All the Hevea trees on this plantation, except the 
oldest ones planted thirteen years ago, originate from seeds 
from Valambrosa and other estates in Malaya. No differ- 
ence can be distinguished between these trees and trees 
on other estates in Java. The thirteen-year-old trees 
number about 1,500, they were raised from seed bought 
from Godefroy-Lebeuf (Paris), who obtained the seed from 
Brazil. 

‘Dr. Rutgers went to Pasir Oetjing to investigate these 
trees. Their appearance is a little different from the common 
type, their bark being very smooth, or more greyish or whitish 

than is usual; the bark is thin. The yield from the trees is 
poor and decidedly below the average. In the leaves there is 
about the same variation as there always is among Hevea 
leaves, and nothing particular could be found. 

‘Tt thus appears that a number of trees exist at Pasir 
Oetjing which had a different origin from the common type, 
and the appearance of which is slightly different. Their yield 
is poor. Ifa special name is given to this variety, it should 
be “white” not ‘“black”.’ 

In addition to what has been said above, the following 
conclusions arrived at by Sir D. Prain, Director, Royal Botanic 
Gardens, Kew, will be of interest:— 

‘It is clear that the scientific botanists whoare at work 
in Brazil have not yet been able to come to a common under- 
standing asto the relative economic value and status of the 
three sorts of “‘seringueira” spoken of in your letter as red, black 
and white varieties. But the evidence, such as it is, points 
to only the red as being distinguished botanically from 
typical H/. brasiliensis. The black and the white, so far as 
the available evidence goes, are not varieties in a scientific 
sense; they appear only to be different states of the same 
type, the particular state which is of most value being that 
which grows on higher and drier land than the other. 

‘This last statement of the Commission thus qualified is 
in complete accordance with what has always been under- 
stood with regard to /evea brasiliensis, and we have no 
reason to doubt the strict accuracy of this statement (see 
Wickham, Para Rubber, pp 5 and 61) that the whole of the 
Hevea seed originally introduced to the East came from 
trees which grew under the conditions thus indicated by the 
Brazilian Commission.’ 

Use of Sodium Bisulphite in the Preparation 
of Plantation Para Rubber.—Messrs Beadle, Stephens 
and Morgan, writing in the India Rubber World for August 
2, 1913, state that they have tested plantation Para, 
prepared with sodium bisulphite, and have found it to be of 
a slightly better quality than rubber, with which the 
chemical has not been used. It is particularly suitable in 
the preparation of pale rubber, and the authors take 
objection to the commonly made statement that the 
chemical bleaches the rubber. It really only inhibits 
darkening by arresting fermentative changes. Nor does the 
reagent make the rubber brittle. as it is often said to do. 
Rubbers prepared with sodium bisulphite, however, tend to 
dry more slowly than those not so treated. When small 
quantities of the chemical are used, the delay occasioned in 
this respect seldom amounts to longer than two days. The 
authors believe that the slightly better quality is due to this 
longer drying period. 

Migration of Sulphur in Vulcanized Rub- 
ber.—The fact well known to rubber manufacturers, that 
sulphur is capable of wandering from one layer of rubber 
to another which h: s a different sulphur content, led 
H. Skellon, B.Se., to investigate the matter, and his results 
are described in the Zndia Ruller Journal (August 9, 1913). 

Briefly the experiments consisted in placing together 
layers of rubber of known sulphur content When the 
sulphur content was identical, no migration occurred, but 
when different the migration took place with equal facility, 
either upwards or downwards. Equilibrium is very quickly 
arrived at in the two sheets during vulcanization, and then 
the concentration of the free sulphur in rubber is the same 
in the two sheets. Vulcanization is regarded as melting of 
the sulphur, solution of the sulphur in rubber, and slow 
combination of the sulphur with the rubber. 



London.—Tur 

THE AGRICULTURAL NEWS. SEPTEMBRR 15, 1913. 

MARKET REPORTS. 

West Inpia 

August 26, 1913; Messrs, 

August 15, 1915. 

ComMiITTEE CIRCULAR, 

E. A. de Pass & Co., 

ArRowrooT— 2d. to 43d. 
Batata—Sheet, 2/7; biock, 1/114 per hb. 
Begswax—No quotations. 
Cacao—Trinidad, 70/- to 77/- per cwt.; Grenada, 64/- 

to 69/-; Jamaica, 63/- to 68). 
OCorrrr—Jamaica, 57/- to 63 -. 
Copra—West Indian, £32 5s. per ton. 
Cotron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 16. to 153d. 
favit—No quotations. 
Fustic—No quotations. 
Gincer— Very quiet, 37/- to 62/- per cwt. 

Tstnctass—No quotations. 
Hongty—No quotations. 
Linz Jvuicr—Raw, no quotations; concentrated, £25 to 

£26 5s.; otto of limes (hand-pressed), 14/9 to 10/. 
Loewoop—No quotations. 
Mace—1/10 to 2/4. 
Nurmreas— 44d. to 4jd. 
Pimento— Quiet, 24d. to 2d. 
Rusper—Para, fine hard, 3/10; fine soft, 3/31: Castilloa, 

2/4 per tb. 
Rum—Jamaica, 2/4} to 6- per gallon, 

New York.—Messrs. Grit.esprz Bros. & Co., August 

22; 1913. 

Oacao—Caracas, 14}c. to 16c.; Grenada, I4c. to 14}e; 
Trinidad, 14c. to 14jc ; Jamaica, 12c. to l4c. 

Cooo-nuts—Trinidad and Jamaica, selects, $59'00 to $43°00; 

culls, $26°00 to $27°L0 per M. 
CorrerE—Jamaica, 10$c. to lic. per P. 
Gincer—The. to 10hc. per tb. 
Goat Sxins—Jamaica, 50c.; Antiguaand Barbados, 45c. to 

47c.; St. Thomas and St. Kitts, 43c. to 45c. per th. 
Grave Fruit—Jamaica, $3°00 to $600. 
Limzs—$2°00 to $d°L0 
Macr—4tc. to 53c. per tb. 
Nurmecs—110’s, 1c. to 15}. 
Orances—Jamaica, no quotations. 
Piaento— 4c. per tb. 
Svcar—Centrifugals, 96°, 3°73c. per th.; Muscovados, 89°, 

Molasses, 89°, 2°98c. per ft., all duty paid. 3200. 

Trinidad,—Messrs Gorpos, Grant & Co., September 1, 

1913. 

Oacao—Venezuelan, $14 75 to $1500; Trinidad, $14°25 to 
$14°75. 

Coco-nut O1.—$1°30 per Imperial gallon 
Corrre—Venezuelan, ltc. per he. 
Copra—$4°25 per 100 th. 
Duar—$4'75 to $4°90 
On1ons—$1'90c. to $2°00 per 100 ft. 
Peas, Sprit—$6'20 to $6°25 per bag. 
Porators—English, $1°75 to $2°29 per 100 h. 
Ricr—Yellow, $5°3d tu $5°40; White, $5°20 to 

per bag. 
Sogar—American crushed, no quotations. 

$5 0 

Barbados,—Messrs. James A. Lynch & Co., Lid., 

September 6, 1913; Messrs. T. S. Garraway & 

Co., August 30, 1913. 

Arrowroot— $6'00 to $7°00 per 100 fr. 
Oacao—$15'00 per 100 tb. 
Coco-nuts—$18'00 
Hay—$1°50 to $1°60 per 100 fh. 
Manvures—Nitrate of soda, $70°00; Cacao manure, $48°00 

to $50°00; Sulphate of ammonia, $82'00 to $85°00 
per ton. 

Motasses—No auotations. 
Ontons—$1°80 to $3°00 per 100 tb. 
Pras, Sprit—$5°50 per bag of 210 tb.; Canada, $4:00 per 

bag of 120 tb. 
Poratoes—Noya Scotia, $2°50 to $500 per 160 th. 
Rice—Ballam, $5710 to $5°40 per 190 ib.; Patna, no 

quotations; Rangoon, no quotations. 
Sucgar—American granulated, $4°00 per 100 hb. 

British Guiana.—Messrs, Wiztine & Ricurer, August 

30, 1913; Messrs, SanpBacH, Parker & Co., 

August 29, 1913. 

Messrs. SanD- | srs J 
ARTICLES. | “Ses iba as PaRKER 

\- : Co. 

AzRownoot—St. Vincent Se. per fb. —— 

Batata—Venezuelablock} No quotation — 
Demerara sheet 65c. per tb. — 

Caoao—Native 12c. per tb. 13c. per tb. 
Oassava— 60c. —— 
Cassava STARCH— $400 to $500 a 
Coco-nuTs— $16 to $20 per M.| $16 per M. 

Corrre—Creole 16c. per th. 6c. per tb. 
Jamaica and Rio| 6c. per ib. l6c. per tb. 
Liberian 13ke. to 14c. per tb. 12c. per tb. 

DHar— $4°00 per bag of| $4:00 per bag 
168 tb. of 168 tb. 

Green Dhal $900 a5 
Eppors— $152 — 
Motasses— Yellow None — 
Onitons—Teneriffe 3he 4c. 

Madeira 5e. dhe, to 5e. 

Peas—Split $6 00 $6°25 per $7°U0 per bag 
bag (210 tb.) (210 tb.) 

Marseilles $3-90 a 
PLANTAINS— 10c. to 32c. ——— 
Potators—Nova Scotia 2-75 to $3-00 $2:75 

Lisoon — $1:20 
Potators-Sweet, B’bados| $1°44 to $1°68 —= 

per bag 
Rioze—Ballam No quotation ——d 

Creole $4°75 to $500 $5:00 
Tannias— $1°56 
Yams—White $35-00 —= 

Buck $1:92 eail. 

Sugar—Dark crystals $2°30 to $2°35 | $2-26 to $2°30 
Yellow $2°55 to $2°60 $2°40 to $2°45 
White $3°75 to $4°00 $400 
Molasses $2 00 ae 

TimeeR—Greenheart 32c. to ddc. per | 32c. to 5dc. per 
cub. foot cub. foot 

Wallaba shingles} $4°00 to $6°25 | $4°00 to $6°00 
per M. per M 

,, Oordwood! $1°80 to 32:00 re 
per tor 
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The ‘WEST INDIAN BULLETIN ’. 
Volume I. No. 1. Out of print. Nos. 

INDIES. 

A Quarterly Scientific Journal. 
, 3, and 4, in original paper covers as issued, pie ls. each. Post free, 1s. 24; 

Volumes II, III, IV, V, VL, VIRVITE aK. X, XI and XII:—Price 2s. each ; Post free Qs, 8d, where complete. (III, 2. 
IV. 3; and V.: 2 and 3 are out of print.) 

Volume XIII, Nos. 1 and 2:—Containing Papers on suGAR-CANE 
for the recent Agricultural Conference, comprising:—Sugar-cane Experiments in 

EXPERIMENTS IN BRITISH GUIANA, prepared 
British Guiana, By 

Professor J, B. Harrison, and others; Part I—Introduction; Parte ll —_The Composition of the Soil-water 
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present time is seventy. 
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Seedling and other Canes at Barbados 
in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; 
in 1902, No. 19, price 4d.; in 1903, No. 26, price 4d.; 
in 1904, No. 32, price 4d. 

Seedling Canes and Manurial Experiments at 
in 1908-5, No. 40, price 6d.; in 1904-6, No, 44, 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 
in Lees 3, Ne: 27, price Qd.: in 1903-4, No. 33, 

. 39, price 4d.; in 1905-6, No. 46, price 4d.; 
. 50, price 4d.; in 1907-8, No. 56, price 4d.; 

in 1908- 9, na 63, price 6d.; in 1909-10, No. 67, price 6d. 
Manurial Experiments with Sugar-cane in the Leeward Islands, 

in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d., 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

Sugar-cane Experiments in the Leeward Islands, 
in 1910-11, price 1s.; in 1911-12, price 1s. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d. 

Barbados, 
price 6d.; 
price 64d. ; 

price 2d.; 
price 4d.; 

They contain, amongst other subjects, summaries of the results of the experiment work 
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Those mentioned in the following list are still available: the rest are out of print. 
(14) Serew Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. Price 2d. 
(35) Information in regard to Agricultural Banks. Price 4//. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

tions. Price 2d. 
(45) A BC of Cotton Planting. New and Enlarged Edition, 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(72) Lime Cultivation in the West Indies. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 4d, 

The above wil] be supplied post free for an additionai charge of $d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 
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other reports; 
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69 and 70. Postage for No. 71, 4d. 

“AGRICULTURAL NE NEWS’. A Fortnightly Review. 
contains extracts 

and, in fact, any information indicating what is going on in each colony, and the progress made in 
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St. Vincent: Mr. L. S. Mosetey, Agricultural School. 
St. Lucia: Mr. M. A. LaAwrencg, Botanic Station. 
Dominica: Mr. J. R. H. BrmpGEwarer, Roseau, 
Nontserrat : Mr. W. Rogson, Botanic Station. 
Anugua: Mr. S. D. Matonrg, St. John’s. 
St. Kitts: Toe Bree AND Boox Suppity AGENoy, Basseterre, 
Z7evis : Messrs. Howett, Bros., Charlestown. 

(Grenada) Limited, St. George. 
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THE BEST MANURES FOR’ COLONIAL USE 
yd 3 hy ee 

Ohlendorff’s Dissolved Peruvian Guano—For Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure — 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

Londoz Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURERERAW 

LTinseed O11 
Stocked in casks or in cases of 10 gallons each. 

Special quotations nade for export trade WEST INDIAN BULLETIN. 
on application to:— (Vol. XIII, No. 3.) 

THE BARBADOS CO-OPERATIVE | 

COTTON FACTORY, LIMITED, Containing Papers on RUBBER AND MISCELLANEOUS 
BRIDGETOWN. Sunvecrs, prepared for the recent Agricultural Conference, 

err | comprising:— Busser: Rubber Experiments in Trinidad and 
Tobago, by A. E. Collens; Rubber Experiments in British 
Guiana, by Professor Harrison and others; Castilloa Rubber 
in Dominica, by Joseph Jones and G. A. Jones; Notes on 

a Cultivation of Para Rubber, by F. Evans; Note on the 
Present Position of Rubber in Grenada, by G, G. Auchinleck, 
BSe, F.CS; Rubber Cultivation, by Dr. P. J. S. Cramer; 
MisceLLaNnenous: Forestry in Trinidad, by C. S. Rogers; 

‘(DAAR TAR or, prac A Method of Estimating Calcium Carbonate in Soils, b 
SPACE FOR ADVERTISEMENT. H. 8. Shrewsbury, TLC. Milking Capacities of the Tringdad 

Government Farm Cows, by Herbert L. Shrewsbury; The 
Profitable Breeding of Horses, by J. IL. Shannon, D.V.M. 
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GES 
from 

West indies 
to 

Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 
St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 

Nevis & St. Kitts, Caruparo, Pampatar & La Guaira), 

Puerto Colombia, Cartagena, Colon (for Pacific Ports), 

Jamaica & Antilla. 

NEW YORK to BERMUDA, 

Also from Southampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 
MOROCCO, WEST INDIES, NORWAY, 

Canary Is. : Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
from London Winter Months. June to December. 

‘THE ROYAL MAIL STEAM PACKET COMPANY 
4 ” 

Head Office: 18, Moorgate Street, London. | 
Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc. 
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INSECT PESTS 
OF THE 

LESSER = ANTILLES, 
BY H. A. :BALLOU, MSc., 

ENTOMOLOGIST ON THE Starr oF THE IMpreRIAL DEPARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 

Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the | 
‘Household and Pests of Stored Products, The Control of Insects, Insects and their Natnral Enemies 

jis contained in 210 pages, illustrated by over 180 figures. 
The information | 

| 

To be obtained from all agents for the sale of the publications of the Department, 
price 1s. 8¢., post free 1s, 7d, 

AGRICULTURAL LIBRARY BOOKS FREE, 

Cacao Culture _ Pine-apple Culture 
Citrus Culture Miscellaneous Economic Plants 
Coffee Culture  Sugar-cane Culture 
Cotton Culture _ Tobacco Culture 
Fertilizer Guide l 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND AL FRE 

GERMAN KAL! WORKS, 

Port-of-Spain, 

| Trinidad, 
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Advertising the West Indies. 

recently announce 

NE Canadian and at least two English jour- 

nals of great repute and popularity have 

ed their belief that what 

the West Indies need at present above everything else 

is advertisement. The subject is an interesting one, 

and it allows of considerable discussion. 

In what ways do the West Indies require adver- 

tisement? How is it to be done’ One suggestion has 

thoroughfares where specimens of agricultural and 

mineral products could be exhibited, and information 

concerning the Colonies disseminated. It has been said 
that the West India Committee might take some 

action in this direction; but we are dubious as to 

whether any great benefit would accrue from it, at least 

sufficient benefit to warrant the expenditure which 

a prominent site and an active staff would demand. 

It must be remembered, too, that the main object 

of this sort of agency is, in the main, to attract capital 

and emigrants. With the British 

Guiana, British Honduras and perhaps Dominica, 

there is little opening for the individual capitalist, and 

certainly none for labour in the West Indies. The 
general advertisement of these Colonies by means of 

exhibits has never been neglected however, nor should 

it be. Representation at the Canadian National 

Exhibition supplemented by the free distribution of 

the booklet entitled The West Indies in Canada, 

revised and published each year by the Imperial 

Department of Agriculture, continues to answer 

a useful purpose. The Colonial Exhibition Galleries 

at South Kensington, if they do nothing more, place 

on record for general information what these Colonies 

produce; whilst representation at the Royal Agricul- 

tural Show in England is bound to prove instructive 
to the masses of that country. Most of this form of 

advertisement, however, is too general and passive to 

be of any immediate use commercially, though in this 
connexion due credit must be given to the Canada- 

West India League for realizing this circumstance as 

shown by their active display of energy last year at 
Toronto, 

exception of 
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The point we wish to emphasize is that it is not 

the existence of the West Indies and the kind of 

produce the colonies export, but rather the conditions 

of supply, that must be advertised. The manufacturers 

and the consumers of each class of produce must be 

reached, and there must be some definite scheme it 

view. 

This consideration leads naturally to the question 
of markets for West Indian produce. The outlet for the 

products of these Coloniesvis, as'everyone knows, very 

divided. The sugar market for Demerara lies between 
Canada and England, whilst most of the sugar from the 
Islands goes to Canada only, Cotton is shipped to 
Liverpool. The market for cacao varies with the place 
of production. ‘Trinidad supplies are taken chiefly by 
New York, though a large quantity goes to England 
and some even to France. Grenada cacao and that 
from British Honduras is sent mainly to England. 
New York is essentially the market for West Indian 
fruit—the Jamaica banana trade and the Dominica 
fresh lime industry being almost entirely dependent 

on this centre. At the same time, manufactured 

lime products and oranges from Dominica find 

an outlet for consumption in Great Britain. 
It is evident, therefore;’that if a definite policy 

of advertisement is to be inaugurated, it can 

‘only be carried into effect, when there is organized 

contact with these markets. © ‘This can be done best by 
means of trade representatives. ‘These agents would 
possess the knowledge which is absolutely essential for 

business advertisement : they would know both the 
conditions of supply and the conditions of consumption. 
Only under these circumstances can advertising be 

done in the right way and at the right time. The 

agents would work with a definite object. This object 
might be to create an entirely new demand for 

any particular form of produce. ‘The way that 

this were done would be modified according to 
whether the supply which. is to meet it has to be 
increased at the centres of production or merely 
deflected from another market. The poss:ble detlec- 

tion of the Trinidad cacao trade from the United 
States to Canada may be noted in this connexion. 

The object in advertising might, of course, be merely to 

increase a demand already in existence or perhaps 
merely to maintain a. demand. Then there is that 
form of advertising, the object of which is to improve 

the standard of the demand for better grades. In this 

connexion there is undoubtedly scope for advertisement, 
particularly in regard to Sea Island cotton and in con- 

nexion with improved varieties of fruits. One cannot 

enter here into too much detail, but the circumstance 

2 

that medical authorities have advertized the fact that 
bananas constitute highly nutritious food has been a 
powerfu! factor in establishing this fruit’s popularity. 

Turning to another aspect of the subject we may 
consider the very interesting side of advertisement 
which may be described as guarding against bad 

advertisement or as the maintenance of an established 
reputation. A case in point is afforded by the recent 
state of the Dominica fresh lime trade with New York. 
There has existe; of late, some tendency to export 
inferior grades of fruit—produce which does not come 
up to the acquired taste of the consumers. This not 
only means immediate financial Joss, but it tends to 
ruin the market: In the particular case under 

consideration a New York firm has appointed a re- 

presentative to ‘safeguard their own interests and 

those of the growers by inspecting consignments 

of fruit befere they are shipped. 

has been taken by a 
Similar action 

leading firm of chocolate 

makers in England in regard to the export of cacao 
from the Gold Coast. This sort of action stimulates the 

production of high grade materials, and one may be sure 

that the improved supply which it brings about. is 

wisely advertised in the right quarter. 

In conclusion, the view may be expressed that owing 
to entirely different social, economic and political condi- 

tions, the advertisement of the West Indies cannot be 

compared with that of the autonomous Dominions or 

even with that ofthose great tropical possessions in Africa 

undergoing rapid development. Internally and exter- 

nally the West Indies present complex trade problems 

mainly owing to geographical position and lack of 
general co-ordination. Advertisement should emanate 

from the markets and reach the actual consumer. 

It can be done eitectively only by representatives who 

understand and keep up to date with the conditions 
of supply and demand, and whose first and only 

interest is the West Indies. 

_- Canada and the West Indies —‘The West Indies 
are not slow to appreciate the advantages to be reaped under 
the recently concluded reciprocity arrangement with Canada, 
For distribution at'the Canadian National Exhibition, which 
was opened on Morday by the Right Hon. RL. Borden at 
Toronto, the Imperial Department of Agriculture has prepared 
a most useful publication, entitled West Zndies in Canada, 
7913. Itis fully illustrated with pictures of scenes in the 
different islands, ard also of the principal products. Complete 
information of the trade of the coloniesis given in such a way 
as to show the Canadian importer and exporter where he can 
hope to increase his business under the new preferential tariff 
arrangement.’ (The Standard [London] for August 28, 
1913.) ; 
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AGRICULTURAL CQ-OPERATION. 

ENCOURAGEMENT OF AGRICULTURAL 

CREDIT SOCIETIES IN THE 

WEST INDIBS. 

An Ordinance (No. 9 of 1913) has just been assented 

to in the Colony of St. Vincent, for the registration, encour- 
agement and assistance of Agricultural Crecit Societies under 
the Raiffeisen system. 

MUTUAL CO-OPERATION AND LIABILITY. 

It is commonly known that the crest underlying prin- 
ciple of these societies is mutual cooperation and mutual 
liability on the part of the members, borrowing and lending 
being confined to the members themselves, all of whom 
belonging to one particular village or district being well 
known to each other and therefore mutually interested in the 
fulfilment of each others engagements and obligations on 
which the success of the society entirely depends. A great 
educational influence is desired to be exercised by the society 
in its insistence upon good character, upon proper invest- 
ments, punctuality of repayment and the instruction it gives 
as to the proper value of money. 

GOVERNMENT LOANS, 

Turning to the enactments which the Ordinance makes, 
the following facts appear to be of interest. At the time of 
application for registration of the Society, the Secretary shall 
pay to the Registrar a fee of 5s. No society shall be regis- 
tered which consists of less than twelve members. It is 
enacted that the Governor-in-Council may make loans to 
registered societies provided that loans in the aggregate do 

not exceed £500. 
no part of a Government loan is to be applied to any purpose 
except those incidental to agriculture. If a loan has been 
already contracted from the Governor-in-Council, the Society 
may not borrow from private sources without the consent of 
the Governor-in-Couneil. 

RULES OF MEMBERSHIP AND DUTIES, OF THE COMMITTEE. 

Coming to the rules for the societies registered under the 
Ordinance, it may be noted that, as regards borrowing powers, 
the Society may receive deposits or borrow money at interest 
from persons other than members. The unlimited liabihty 
of alland every member of the Society shall be the guarantee 
for the repayment of such deposits or of such loans borrowed 
by the Society. ; ; 

Every member on joining the Society must be a 
householder or occupier of land resident in the district. 
Each member on joining the Society must hold a share. 
This shall not be less than 4s., the amount and time for 
payment being determined at the annual general meeting of 
the members of the Society. At these general meetings also 
will be fixed by resolution the total amount of savings 
deposits that may be accepted, the total amount of loans that 
may be contracted, and the maximum of the total advances 
that any member of the Society may hold at one time during 
the next year. No member of the Committee shall receive 
salary or any other remuneration under any. conditions 
whatsoever. The Treasurer, who- shall be appointed at 
a general meeting, must be either a Minister of Religion or 
a Justice of the Peace or some respectable and responsible 
person approved by the Governor-in-Council. A special duty 
of the Committee is to consider the justification of action 

Provision is made in this connexion that , 

being taken for the termiration of any loan It may be 
noted here, that no loan can be granted for a period 
exceeding one year, or to any_person who is not a registered 
member of the Society. The interest to be charged on loans 
shall in no case exceed 8 per cent. per annum. ‘he interest 
shall be payable at the tivie the Committee determine. 

A RESERVE FUND. 

In regard to financial management, a Reserve Fund 
must be formed from shares and entrance fees. This fund 
shall be brought up to the amount of 20 per cent. of the 
total working capital as shown in the balance sheet, but as 
a minimum, to the total amount of the share and entrance fee 
capital. Under no conditions shall the Reserve Fund be 
divided, and if the Society be dissolved, the money must be 
devoted to some useful public purpose. A proper system of 
books is prescribed, and the law requires the customary 
auditing of the accounts at the end of each year. 

CO-OPERATIVE AGRICULTURAL DEMON- 

STRATION IN THE PHILIPPINE 

ISLANDS. 

In the last issue of this journal’attention was called to 
the growing recognition of the importance of practical 
demonstration in agriculture. 

In the Philippine Agricultural Review for June 1913, 
some interesting accounts are given of efforts directed along 
this line in that territory. It is pointed out that the main 
features of the co-operative demonstration work are as follows: 
(1) the selection of the crop best suited to the Jand available 
for the demonstration; (2) drainage; (3) the thorough 
preparation of the land before the seed is planted; (4) the 
use cf seed of the best variety obtainable; (5) the use of 
proper methods of planting; (6) intensive tillage during the 
growing season; (7) demonstration of the value of leguminous 
plants, barnyard manure and farm refuse; (8) methods of 
controlling and eradicating plant pests and diseases;(9) value 
of crop rotation; (10) the reason for diversified farming; 
(11) the use of better tools and implements; (12) the proper 
care of live stock; (13) the production on the farm of all 
food required by both men and animals, (14) farm man- 
agement. 

CO-OPERATION WITH RAILWAY COMPANIES, 

In conducting the preliminary arrangements for 
a co-operative demonstration, an effort is made to secure land 
that is near a public highway, in order that the results of the 
demonstration may be observed by a large number of people. 
In one district, during 1911, an arrangement was made to 
carry on demonstration work in co-operation with the Philip- 
pine Railway Company, and to establish demonstration plots 
plots on land occupied by the railway right-of way. The 
actual work was done by farmers themselves, whilst the 
transportation for the inspeztors, and the office and seed room 
were furnished by the Railway Company. A considerable 
amount of demonstration work is to be done in future by 
means of the railway trains» themselves, after the system 
employed in the United States. The car which is now being 
constructed for this work by the Manila Railroad Company 
is about 14 metres long, and 3 metres wide, whilst the 
interior arrangements provide for an aisle running the entire 
length of the car, the remaining space being used for 
exhibition and, demonstration purposes. 
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FRUIT. 

CHEMICAL COMPOSITION OF TROPICAL 
AND TEMPERATE FRUITS. 

In the last issue but one of this journal a short account 
was given concerning the chemical composition of common 
tropical fruits. Since the appearance of that article an 
interesting treatment of the subject with regard to the com- 
position of temperate fruits has been noticed in the ./owrnal 
of the Royal Horticultural Society (Vol. XXXII), and it was 
thought that it might prove instructive to compare the 
figures of analyses with a view to showing which great class 
is the more nutritious. 

In comparing the apple with the mango (carabas variety ) 
we find that the former fruit contains 14°96 per cent. total 
solids, whereas the mango contains 17:2. In regard to sugar 
(total), the first-named fruit contains about 7°58 per cent., 
whereas the mango has 13°24. As regards protein (nitro- 
genous matter), the apple has about 0°22 per cent., and 
the mango, 0°22 per cent. also. The total acidity in the 
apple is 104 per cent., whereas in the mango it is only 
0:14 per cent. In making these comparisons we have 
purposely taken one of the less nutritious varieties of 
mango, and it may be safely said that in regard to chemical 
composition the balance is on the side of the mango. At the 
same time the mango contains rather more indigestible 
matter than the apple, and of course there is the crisp consist- 
ency and refreshing characteristi¢s in favour of the apple. 
This, however, is more a question of taste than nutrition. 

Perhaps rather more comparable are the peach and the 
mango, particularly since in many tropical countries like 
India these two kinds of fruit compete to some extent on the 
market. The peach contains about 17:99 per cent. total 
solids thus closely resembling the poorer varieties of the mango 
in this particular respect. As regards sugar, the peach 
possesses something like 1°5 per cent.; the mango, as already 
noted, has about 13:24 per cent.' The peach contains 0°39 
per cent. of protein whereas the mango contains 0:22 
per cent. 

It is interesting to note in conclusion that the English 
cherry is especially nutritious: it contains about 20 per cent. 
total solids, nearly 11 per cent. of sugar, over 1 per cent. of 
protein and 0°6 per cent. of soluble minerals. 

Fruits like coconuts and other oil-bearing fruits are 
exceptional in composition on account of the oil they 
contain. The coco-nut contains about 36 per cent. of oil 
and the almond 54 per cent. The walnut and filbert of 
temperate countries contain about 52 and 29 per cent, 
respectively, 

Finally it may be again urged that, in the disposal of 
tropical fruit, and especially of select varieties, due prominence 
should be given in regard to the. nutritive value of the 
produce, Although chemical composition is only one factor, 
and perhaps a minor factor, influencing the consumption of 
fruit, it must nevertheless have a telling effect to some 
extent if judiciously and accurately advertised in cases 
where superiority justifies doing so. 

THE PACKING AND TRANSPORTING 

OF FRUIT IN INDIA. 

In a recent issue of the Agricultural News a review was 
published of the report on agricultural progress in India, 
and reference was made shortly to recent investigations con- 
ducted by Albert Howard and Gabrielle Howard at Pusa in 
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regard to the possibilty of effecting improvements in the 
packing and transport of fruit in India. 

In a recent issue of the Agricultural Journal of India 
(July 1913) a paper on the subject appears, and this has been 
abstracted in the present article. 

In general the experience of the investigators indicates 
that a great field for development is open in regard to the 
Indian fruit industry without incurring new and expensive 
means of transport and storage; it would appear that the 
road to success lies rather in the direction of better methods 
of production and paéking. A few remarks concerning the 
methods of the natives will make this evident. The crop is 
often shaken off the branches either into sheets or else on to 
the ground. A good deal more bruising takes place when 
the fruit is heaped up before packing. There are no packing 
sheds. The packages used for the fruit are entirely 
unadapted for the purpose. Besides being constructionally 
insecure, there is a general absence of ventilation. The 
packing material is also unsuitable, articles like grass and 
leaves being objectionable, in that they give off water instead 
of absorbing the moisture transpired by the fruit. Frequently 
the upper layers of fruit press on the lower and a good deal 
of crushing and bruising takes place in this way. 

As already indicated, the fault of the economic loss in 
the Indian fruit industry is not due to bad railway facilities, 
which are, in fact, stated to be excellent. There are, for in- 
stance, well ventilated fruit vans constructed to run on the 
mail trains, whilst in other cases, vans provided with shelves 
are at the service of the industry. There is, however, one 
objection to the present system of transport, and that is the 
very frequent occurrence of theft: in this direction the 
writers emphasize the necessity for the authorities taking 
decisive action. 

The greater portion of the paper deals with the different 
forms of packing boxes which were tested under practical 
conditions to find out exactly what arrangements are most 
economical for ensuring quick and safe delivery. It was found 
that in the plains, delicate fruit like peaches can be trans- 

ported without damage when practically ripe, by means of 
bamboo baskets containing small cells for each peach. Non- 
returnable packages, made of wood and chip imported from 
Glasgow have been put on the market at prices within the 
means of Indian fruit dealers. By means of these packages 
delicate fruit like peaches, grapes, and tomatoes can be sent 
to Calcutta from (uetta—a distance of 1,750 miles—without 
loss or damage. or sending delicate fruit to distant markets 
on a large scale, the ideal system to adopt is the unit gift 
package such asa punnet, and to pack these in non-returnable 
crates. All delicate fruit should be wrapped in paper. 

In regard to desirable changes in economic matters con- 
cerning the fruit industry in India, reference may be made 
to the want of arrangements by means of which the market 
prices of fruit can be circulated and definite contracts 
with the railway companies made in regard to returnable 
fruit packages. These facilities exist as it is to some extent, 
but there is no uniformity. A standardization of the form 
of contract as regards consignments, and the standardization 
of fruit packages deserve early and careful consideration. 

According to Diplomatic and Consular Reports No. 5107 
—Annual Series, dealing with the trade of the consular 
district of Jerusalem, the exports of oranges from Jaffa have 
during the last year shown a slight increase, but it would 
appear that agricultural progress in general is retarded by 
a lack of public security. The fact that the inhabitants of 
the Jewish colony have to pay from £6 10s. annually per 
family in organizing their own means of defence, is significant 
as regards the state of public order. 
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LIVE STOCK NOTES. 

A FERTILE MULE. 

Some very interesting correspondence has recently 
appeared in Zhe Field (August 2 and 9, 1913) concerning 
the case lately observed in Cyprus, of a female mule with 
foal at foot. The observations were recorded in the first 
instance, by G. J. Harvey, M.R.C.V.S., Government 
Veterinary ‘Sjurgeon, Nicosia, Cyprus. When called to 
the case he was informed that the foal was the second 
one born: last year the animal had given birth to a 
filly foal which lived two months. (The present one 
was a colt foal two months old by a jack donkey and 
resembled somewhat a young donkey but was bigger. 
The mule herself was six years old, 13°24 hands high, and 
bay with black points. There were no special marks or 
stripes and the animal was of a very good type. Enquiry 
seemed to indicate that she was bred from a she donkey, sire 
unknown, At the time of writing she was giving milk and 
the foal suckled in the presence of the Veterinary Surgeon, 
who was able to certify that both mule and foal were 
genuine. 

THE SCIENTIFIC ASPECT, 

In continuation of the letter just dealt with, Professor 
Ewart, of the University of Edinburgh, communicated to 
the journal acknowledged above, the following interesting 
facts regarding the subject under consideration. There 
appears to be no @ prior? reason why mules should not prove 
fertile. The male mules with which Professor Ewart has 
experimented with, were always found sterile because they 
never succeeded in producing perfect sperms—in some sperms 
the head-piece seemed normal but the tail was only about 
one-tenth the usual length. It is believed quite possible 
that the female mule may discharge perfect eggs from her 
ovaries, but this has not been definitely ascertained. It is 
moreover conceivable that the conditions in Cyprus may 
favour the formation of normal germ cells in at least female 
mules, and that the donkey-like foal referred to by 
Mr. Harvey is the offspring of a mule and a jack donkey. 
It is pointed out, however, by Professor Ewart, that before 
this could be admitted, positive evidence must be forthcoming 
to show that the dam of the filly foal is really a mule and not 
simply a mule-like she donkey. 

DWARF CATTLE IN NIGERIA. 

Another letter of considerable interest dealing with the 
subject of a peculiar breed of cattle has recently appeared in 
The Field (August 9, 1913). The breed under consideration 
is remarkable because the cattle can live and multiply where 
the much larger and ordinary humped cattle sicken and die, 
but their reputed immunity to trypanosomiasis (see Agricul- 
tural News, Vol. XI, p. 315) is apparently only relative. 
It would seem from collected observations that ‘muturu’—as 
these dwarf cattle are called—succumb to trypanosomes 
conveyed by Glossina morsitans, but are. relatively immune 
to those micro-organisms transmitted by other species of 
tsetse fly. 

A point of much interest is the origin of these animals. 
In the opinion of Professor Ewart they are probably allied 
to the small Shetland cattle, and approach the ancient Celtic 
shorthorn (Bos longifrons). How they got to Africa is 
a puzzle. re ( 

GRANTS-IN-AID OF LIVE STOCK IM- 

PROVEMENT IN GREAT BRITAIN. 

In The Times (August 8, 1913) an account is given of the 
scheme of the Board of Agriculture of England for assisting in 
the improvement of live stock in that country. The main 
object of the scheme is to afford means of demonstrating 
to groups of farmers, especially the smaller farmers, that 
it is proper economy and of pecuniary advantage to use 
only sound and high class sires, and to keep records of 
the milk yield of their dairy cows as an aid to selection. 
The grants are made principally for purchasing, or 
assisting in the purchase of pedigree bulls, heavy horses 
and boars, and wherever possible the assistance is to be made 
through the medium of clubs and societies which may either 
be already in existence or be specially formed for the 
purpose. Grants, however, may be offered to individual 
breeders who are willing to place approved bulls at the 
disposal of their neigkbours. 

A part of the total grant, which amounts to £37,000 per 
annum will be expended for the provision of a competent statf 
of live stock ofticers who will carry out the scheme under the 
administration of the Board in the various provinces into 
which Great Britain has been divided for the execution of 
the project. 

PERCENTAGE OF MILK FAT AND THE 
QUANTITY OF MILE. 

With the issue of the Jowrnal of the Board of Agrizul- 
ture for August 1913, was published a supplement compris- 
ing a report on the correlation between the percentage of 
milk fat and the quantity of milk produced by Ayrshire 
cows. 

The conclusions arrived at are conveniently summarized 
in the issue of the journal referred to above, and the follow- 
ing points have been abstracted, as being likely to prove of 
interest to the general reader. 

Broadly speaking it was found that the milk of cows 
which gave the larger average weekly yield of milk showed 
a definite and appreciable tendency to be poorer in milk fat 
than the milk of cows which gave lower average weekly 
yields. 

The duration of lactation was found to have no signifi- 
cant influence upon the average percentage of milk fat 
produced. 

With certain allowances, the percentage of milk fat was 
found to be rather lower in the older than in the younger cows. 

In the herd under examination the older cows showed 
a definite and appreciable tendency to give larger yields of 
milk than the younger cows. This may be due partly to 
selection by the breeder, and partly to physiological tendency 
for older cows to give better yields than younger ones. 

The application of these results in practice may lead to 
great economic improvements. It appears to be possible to 
select a herd of cows with an average yield of nearly 800 
gallons per cow per lactation (as compared with the 1909 
average yield of 637 gallons), without reducing the average 
percentage of milk fat produced in the herd as a whole 
below 3°58 per cent. as compared with the present average 
of 3°68 per cent. rom this it will be evident that the 
economic advantage lies in sacrificing richness in order to 
obtain a more than proportionate increased return in total 
yield. i 
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WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date September 8, with reference 
to the sales of West Indian Sea Island cotton :— 

About 120 bales of West Indian Sea Islands have been 
sold since our last report, chiefly second quality Nevis, Mont- 
serrat, St. Kitts and St. Croix at 15d. to 164d., and a few 
Barbados at 18d. Prices are steady. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending August 23, is as follows:— 

We have only to renew our last quotations in the absence 
of any sales, 

We quote, 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26e: to2ic. = W4sd 1olbtd. ., 45 5) 35 

Fine 25c. = 141d. “1.2 Sa, Se 

Extra Fine off) 94. to 26c. = a 

in preparation J 2 

Fully Fine off 55, _ 12hd . 

in preparation J ~~~ Bie mm DD 

Fine offin | 206. = Wad. 
” »” ” ” preparation J 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to August 23, 1913, were 
4,146 bales, 7,731 bales, and 4,825 baies, respectively. 

Cotton in Nyasaland.—At the one hundred and 
fifteenth meeting of the British Cotton Growing Association 
it was mentioned that a report had been received from the 
Director of Agriculture in Nyasaland stating that the cotton 
crop now approaching harvest is not going to be such a good 
one in the Uplands, where it is cultivated principally by 
European planters, and the crop has never been so late. 
The conditions on the Shire River, where the industry is 
carried on largely by native cultivation, are reported to be 
most promising; the area under cotton is larger than in any 
previous year, and it is anticipated that there will be a con- 
siderable increase in the native crop, but some decrease in 
the total European crop. 

The tobacco industry is msking great progress in 
Nyasaland. It is understood that one of the reasons why 
tobacco cultivation has made such rapid advances is that 
the planters are able to realize their produce quickly, and 
the Association are accordingly arranging to purchase cotton 
outright from any planters who wish to sell their crops. 

Dr. Francis Watts, C.M.G., Imperial Commissioner of 

Agriculture for the West Indies, was at Manchester on 
September 5, 1913, and exchanged views with the British 
Cotton Growing Association. The Commissioner also attended, 
during September, the meeting of the British Association for 
the Advancement of Science, held at Birmingham. 

SOIL INVESTIGATIONS 

RECENT AMERICAN WORK. 

The following notes on different aspects of soil 
investigation have been taken from the Laperiment 
Station Record, Vol. XXVIII, No. 9. The experi- 
ments on which the results are based were carried out 
at the Wisconsin Agricultura! Experiment Station, 
U.S.A. 7 

EFFECT OF SULPHUR SUPPLY ON PLANT GROWTH. 
Greenhouse ‘experiments showed that ‘in the case of 

rape and radishes, both plants high in sulphur, sulphur 
fertilization had a marked effect on the yield of dry matter.” 

INFLUENCE OF GREEN MANURING UPON GERMINATION OF 

COTTON, 

In pot tests it was found that the decomposition of 
clover used as a green manure sometimes interferes with the 
germination of cotton seed, ‘but does not have any material 
effect on the germination of corn, wheat and clover. Two 
experiments conducted with flax have, however, shown 
a similar detrimental effect to that produced on cotton. 
The results so far seeured indicate that the decomposition of 
green manures results in a reduction of the oxygen supply 
and an increase in the carbon dioxide present in the soil 
atmosphere. It is thought that this change in gaseous 
content of the soil prevents the germination of the cotton 
and flax seed, which contain a high percentage of oil, and so 
require more oxygen for germination than such seeds as 
corn, clover, and wheat.’ 

INCREASED NITROGEN FIXATION FROM APPLICATION OF SUGAR, 

The application of sugar markedly increased the fixation 
of atmospheric nitrogen by the soil organisms which are 
able to fix nitrogen in the absence of any legume. This 
increased activity of these bacteria produced an actual 
increase of nearly 1,000 ib, of nitrogen per acre-foot in three 
years. Similar results, though not quite so striking, were 
secured by the application of starch to the soil. It is inter- 
esting to note that when kainit and floats were applied 
together with either sugar or starch, the increase in the 
nitrogen-fixing power was not so marked. ~ 

Interesting results appear in the Agricultural Bulletin 
of the Federated Malay States (July 1913) in regard 
to the composition of some paddy soils in that 
country. It has heen found that it is in phosphoric acid 
that the soil of only average fertility is most likely 
to be deficient. A correlation was found between 
yield and available phosphate. It would seem to be im- 
portant to find a fertilizer sufficiently cheap and beneficial 
to be commercially applicable to paddy svils in Malaya. The 
Department is arranging experiments to test the relative 
effect of the various phosphatic fertilizers. It is interesting 
to note that Malayan paddy soils are invariably clay soils, and 
hence are all rich in potash. 

In Katanga (Congo) the Government some years ago 
conducted experiments to demonstrate the value of timbered 
lands for agricultural purposes. They were found to be 
useless. The reason for the failure of the crops experimented 
with was the presence in the soil of a large percentage of iron, 
Much time and money would have been saved if the analyses 
had been made before attempting to cultivate in the first 
instance. (Diplomatic and Consular Reports No. 5165— 
Annual Series.) 
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AGRICULTURAL ENGINEERING. 

MECHANICAL PREPARATION OF COIR 

FIBRE. 

Attention is called in the (Queensland Agricultural 

Journal for July 1913, to the accumulation and consequent 

waste of coco-nut husks as a by-product in the copra-making 

industry. The above publication reproduces an interesting 

article describing the machinery that it is believed may be 

economically employed in the ordinary way on plantations 

to increase the profits of coco-nut cultivation by checking 

this waste. ror 
Dealing first with the subject of the return of fibre, it 

is stated that 1,000 nuts yield, on an average, 90 kilos. 

(about 198 tb.) of fibre of which 65 kilos. (143 tb.) are 

‘brush fibre’. At 45 francs (37s 6d.) per 100 kilos, (220 hb), 

this represents a rough return of 175 francs (£7 5s. 10d.), 

plus the value of the ‘mattress fibre’—a total of about 200 

francs (£8 6s 8d.) per hectare (2-471 acres). 

FIVE DIFFERENT MACHINES. 

Proceeding to a description of the machines which may be 
employed in the preparation of coir, it is pointed out that the 
first operation is usually done by natives splitting the nuts with 

an iron spike, but that the work can be more conveniently 
carried out by a machine which has three serrated knives 
which seize the nuts, cut each up rapidly, when it falls to 

the ground in three separate parts. A day’s work is said to 

amount to 14,000 nuts, which represents the labour of 

fourteen men, as it requires a skilled workman to open 1,000 

nuts a day by hand. 
The next operation is called ‘retting’, a process which 

cannot be done by machinery since it isa slow process lasting 

for many months. The object of this process is to soften the 

fibres and produce a favourable yellow appearance. After the 

material has been ‘retted’, extraction may be done, but it is 

generally desirable before proceeding with this operation 
to subject the husks to a crushing process. This may be 

éffected by a machine composed of two deeply fluted rollers, 
between which the shells are passed, whence they emerge 
flattened out, the fibres being now partially free from 
the glutinous substance which clogs them. 

The fourth operation is extraction. In using the 

extractor machine the workman passes the déris of the 
shell to the small rollers in front of the machine, which 

drag them in slowly, after which they come in contact with 

the teeth of the main roller which tear out the short fibres 
and perform a kind of combing on the long ones 

The fifth process is done by the finishing machine. This 
enables the fibres to be separated from the debris, and 

the short fibres remain in the hands of the workman, 
who passes them into the separator, a sort of inclined roller, 
made of a frame covered with metallic cloth over which the 
débris and dust pass, whilst the long fibre comes out at the end. 

A special extractor machine has been invented for 
dealing with unripe fruit. 

POWER REQUIRED. 

To drive the machines described aboye, simultaneously, it 
is stated thata 20 h.p. engine would be required for the treat- 
ment of 2,500 nuts per day, unless rope be made (unlikely 
on an ordinary plantation) when a 28 h.p. engine would 
be needed. For 5,000 nuts from 28 to 44 h.p. must be 
obtained. 

A Reversible Steel Barrel.—It may be remem- 
bered that reference was made to this invention in a recent 
issue of the Agricultural News (Vol. XII, No. 288), The 
notice has aroused considerable interest. Not only locally 
from Dominica, but also from Ceylon have enquiries been 
made at this Office for further information on the subject. 
Tt may be of interest and of use to the readers of this 
journal to be informed that the makers of the patent barrel 
are:—The United Barrel Syndicate, 29 Mincing Lane, 
London, E.C. 

In a communication from the Technical Editor of the 
International Sugar Journal it appears that the above 
firm is believed to be ina preliminary stage, and it is not 
definitely known whether they are yet able to fulfil any orders 
passed to them. 

Patent Implement for Singling Plants.—The 
interesting implement illustrated in the accompanying figure 
is made in one piece which combines two cutting utensils 
requisite for singling and hoeing at the same 
time. One end of the tool consists of a curved SL 
blade with cutting edges on both sides (b), A 
and in front (a). At the other end there is 
a narow knife bent obliquely at an acute angle. 
Between the two is a wooden handle (f). 

The Monthly Bulletin of Agricultural 
Intelligence and Plant Diseases (July 1913) if 
from which this information has been taken 
describes the way in which the implement is 
used. Unfortunately this description is not aus 
given in suflicient detail to make it per- 7 
fectly clear. Briefly it would seem that the ih 
curved blade (a) is driven into the ground 
near the plant which is to be left behind. The |, 4. 
edges are then pressed and turned right and Fig, 25. 
left in the ground about it. This is to destroy unnecessary 
plants in close proximity. The cutting edge (c) destroys 
weeds reaching low down. The bent knife (d) at the 
other end of the implement.is employed for singling other 
plants, and hoeing the soil at a greater distance from the 
required plant dealt with first. 

A Cacao Picker.—The Proceedings of the Agricul- 

ewral Society of Trinidad and. Tobazo for July 1913 contains 
an interesting account of the advantages which are said to 
accompany the employment of a mechanical cacao picker. It 
is said that with very little practice an ordinary workman can 
pick more fruit in a given time with this new tool than with 
the old, and without injury to the trees. The cutting 
surface of the picker is very small. The fruit stock is 
introduced into a fork-like opening through which it is guided 
down to the cutting surface by which the stalk is severed 
without injury to the tree or to the unripe fruit. It is put 
forward as a special advantage that in using this implement 
it is possible always to cut the stalk at a joint—the proper 
place. With an ordinary cutting tool the fruit stalk is cut 
in almost any place. CIE 

The cutter in question can also be used fcr the removal 
of dead twigs and for other pruning purposes, The tool, 
which is known as the ‘Star’ cacao picker, is manufactured 
and placed on the market by the Wilkie Trading Co, Ltd, 
Paris. 
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NOTES AND COMMENTS. 
Contents of Present Issue. 

The editorial in this number deals with considera- 
tions in regard to advertising the West Indies. The 
importance of trade representatives on the different 
markets is discussed, together with the value of repre- 
sentation at exhibitions. 

On page 307, information is given in regard to 
matters relating to agricultural co-operation locally, as 
well as in the Philippine Islands, 

Under Live Stock Notes, on page 309, a remarkable 
case of a fertile mule is described. 

‘Fhe subject of a reversible steel barrel, which has 
attracted so much attention, has been followed up by 
this Department, and a uote thereon will be found 
on page 311. 

On page 312, a few suggestions are put forward in 
connexion with the proposed extension of banana culti- 
vation in British Guiana. 

The rules of the Grenada Branch Agricultural 
Societies are summarized on page 313. 

Insect’ Notes, on page 314, contain much miscel- 
laneous matter of immediate interest. 

Under the heading, Students’ Corner, reference is 
made to the forthcoming ¢xaminations in practical 
agriculture, conducted by the Imperial Department of 
Agriculture. 

Banana Cultivation in British Guiana. 

Under the heading of Minor Agricultural Industries, 
the Demerara Daily Chronicle (Mail Edition, August 
26, 1913)—which has for some time agitated for 
an extension of the area under banana cultivation in 
British Guiana—warmly protests against a statement 
made by the United Fruit Company to the effect that 
the supply of bananas is exceeding the demand. 
A statement to the opposite effect is quoted from 
a recent issue of the Agricultural News. And our 
contemporary is perfectly right. So far as reliable 
information is ayailable, there is no indication of 
a future glut. For instance the recent special supple- 
ment to the Chamber of Commerce Journal (July 1913) 
says: “The increasing consumption of bananas in 
a number of countries naturally raises the question of 
an adequate supply to meet the coming demand.’ 

The following statistics seem rather significant, in 
regard toa British Guiana supply. Out of 6,978,867 — 
bunches of bananas, valued at £1,964,200, imported 
into the United Kingdom in 1912, 2,644,311 bunches, 
valued at £665,014 came from Colombia, and 2,588,109 
bunches, valued at.£648,090, from Costa Rica. Only 
67,276 bunches, valued at £10,586. went to the United 
Kingdom from the West Indies. 

Why should not British Guiana participate in the 
trade of Colombia and Costa Rica? 

If the existing temerity is chiefly occasioned by 
the present freight arrangements, proper but deter- 
mined representation should be made at headquarters 
immediately. 

EE 

Views on the Establishment of Agricultural 
Colleges in the Tropics. 

The opinion has already been expressed in these 
columns, that the initiative action as regards the 
establishment of agricultural colleges in the Tropics 
should emanate from the British Universities rather 
than from the general public or from official quarters. 
Public grants and Government subsidies might reason- 
ably be looked for in the Tropics as they are in England, 
but the initiation and the administrative control 
should be in the hands of well-established universities. 
In the words of Professor Farmer, great educational 
institutions cannot be treated by a stroke of the admini- 
strative pen. They must grow and justify their existence. 
The fostering action of a mother institution should 
tend most of all to’ensure this natural development. 

In an article in Tropical Life (August 1913) 
great importance is attached to the circumstance that 
British financial interests are greater in the East than 
in the West; this, it is believed, renders the raising of 
funds in the East more practicable than in the West, 
A further view expressed is that, as regards Govern- 
ment support, the proposed West Indian agricultural 
college should be as deserving of as much liberality as 
an institution like the Lritish Cotton Growing 
Association. 

These views have much to support them, but it is 
very necessary to distinguish between the establish- 
ment and maintefiance of different concerns, The 
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establishment of a college is not like floating a limited 

liability company. Dividends are not declared. The 

requisite funds must be in the nature of an endowment 

and given irrespective of immediate financial considera- 

tions. Afterwards, Government assistance may be 

looked for, and possibly, when the beneficial influences 

of the institution are felt, seen and then appreciated, 
the more materialistic capitalists interested in tropical 
production may come forward to assist In Increasing 
numbers. 

It may be added for the information of those 
immediately interested in the establishment of an 
agricultural college in the Tropics, that the latest issue 
of the Tropical Agriculturist, the organ of the Ceylon 
Agricultural Society, shows that definite steps are 
yeing taken by the authorities there for bringing 
about a materialization of what has so long been 
& mere project. 

a 

Practical Work in Secondary Schools. 

Everybody is interested in. the education of 
children. A particularly important aspect of the 
subject is dealt with in the Report of the Consultative 
Committee on Practical Work in Secondary Schools, 

_ recently issued by the English Board of Education. To 
readers of the Agriculiural News, that part of the 
Report which concerns practical work in rural schools 
will be more definitely appreciated. The following 
embraces some of the Committee's recommendations. 

The environment of a rural school should be 
utilized to the full for educational purposes. This does 
not mean that the secondary school should be turned 
into a farm school, but it means that a land basis should | 
be given to the general work of the school; that a rural 
atmosphere should be created in it. he teaching of 
English, Science, Mathematics, Handwork and Geogra- 
phy should, as far as possible. take the surroundings of 
the school as a basis or setting. 

The question of providing a suitable curriculum 
cannot be solved by the introduction of a definitely 
agricultural side so far as concerns the earlier school 
years. All the pupils, however, should rezeive agricul- 
tural instruction before they leave school; there should 
be no distiaction between ‘agricultural boys’ and those 
not denomizated by that term., The science teaching 
should be made practical. [fhis does not mean 
that technical instruction m agreiulture shouid 
be given. It is necessary that the teacher should be 
interested in rural work and great importance is 
attached to the existence of a proper correlation 
between the study of chemistry and botany and that 
of gardening. . 

The importance of literary studies is not over- 
looked. The tendency of pupils to be ever ready to do 
anything with their hands and to disregard reading 
and solid study must be carefully borne in mind. 
A large number of farmers engaged in agriculture 
to-day rarely read even up-to-date information about 
their own special work; their business has been learnt 
by hard practice and they do not like nor understand 
how to apply book information. ‘his attitude of mind 
it must be the vital aim of the rural school to eradicate. 

Branch Agricultural Societies. 

The Superintendent of Agriculture, Grenada'€has 
just sent a copy of the Bye-laws of the Grenada Agri- 
cultural and Commercial Society relating to the forma- 
tion and constitution ot Branch Societies. Any move- 
ments in the direction of extending operations and 
influence in this way are of interest and importance, 
particularly in regard to the larger colonies having out- 
lying districts. 

In Grenada, the President and Vice-Presidents of 
the Agricultural Society and the senior officers of the 
Agricultural Department are at liberty to attend any 
meetings of any Branch Society, and ordinary 
members are members of the Branch situated in the 
district where they live. Each Branch Society selects 
its own Chairman, Secretary and ‘Treasurer. The 
annual subscription is the same as for the head society, 
but a Branch may be at liberty to accept a less amount 
than the minimum (5s.). Members paying reduced 
subscriptions have no voice in the management of the 
Agricultural Society. Within one month after the 
Annual General Meeting, the local Secreiaries must 

send the Secretary at headquarters an estimate of 
expenses for the coming year. Subscriptions are 
collected by the local society and paid int. the general 
fund. All members of Brarch Societics of good 
standing are entitled to receive the publicitions of the 
Society free. Membership is cpen to anyone who is 
willing to conform to the above rules. 

EEE ___— 

Growing Tobacco for Insecticide Purposes. 

During the last few years considerable work has 
been done at the Wye Agricultural College, Kent, in 
regard to tobacco growing. It has been found that 
under the temperate conditions of England, tobacco can 
be grown which, although it lacks those characteristics 
essential for cigar production, possesses the important 
distinction of having a high nicotine content. This 
circumstance naturally suggests the idea of growing 
tobacco for insecticide purposes, and there does not 
appear to be any practical objection to the application 
of the idea under tropical conditions. The nicotine 
content could no doubt be greatly increased by 
chemical selection. 

Up to the present the employment of nicotine as an 
insecticide has been limited, owing to the circumstance 
that this alkaloid is generally used im the spray mix- 
tures in a pure form. Its extraction involves technique, 
which at vresent isa trade secret in the hands of a few 
manufacturers who keep the price up in consequence. 

Mr. D. R. Edwardes-Ker, of the Chemical Depart- 
ment at Wye, has shown that nicotine can be quite 
satisfactorily extracted from tobacco by means of water 
—preferably warm water (not above 140° F-), or better 
still, by soft soap and water. 

It was actually found that 97 per cent. of the 
nicotine could be extracted by water at 140° F. after 
three treatments of half an hour each during three 
successive days. 

The results referred to above are summarized 
more fully in the HLapervment Station Record for 
August 1913. 



314 THE AGRICULTURAL NEWS, SEPTEMBER 27, 1913, 

INSECT NOTES. 

DESTRUCTION OF MOLE ORICKETS IN 

PORTO RICO BY THE HERON OR 

GAULDING. 

In the Experiment Station Record for June 1915. 
there appears the following note entitled Useful Birds 

ef Porto Rico:— 

During the economic investigations of birds in Porto 
Rico by the Biological Survey ot this Department, several 
species of herons were found to be valuable to agriculture 
in destroying large numbers of ‘La Changa’ or mole 
cricket. ‘This is especially true in the case of the green 
heron, and to a less extent of the little blue heron and snowy 
heron. With a view to protecting the heron, it has been 
recoramended that certain areas of mangrove swamps under 
insular control, which the herons frequent for resting places 
and for the purpose of breeding, be designated as bird 

refuges. 

The green heron mentioned as being particularly 
useful in this connexion is probably the common 
gaulding (Ardea virescens), which is resident in Barba- 
dos and perhaps in other islands of the Lesser Antilles, 
whilst the grey gaulding (Ardea herodias) which visits 
most of these islands, even if it may not be a resident, 
is probably the little blue heron. The white gaulding 
(Ardea egretta) may be the same as the snowy heron 
mentioned in the note above. 

THE COTTON BOLL WEEVIL IN THE 

UNITED STATES DURING 1912. 

At the West Indian Agricultural Conference at Trinidad 
in January 1912, a paper was presented by the Entomologist 
to this Department, reviewing briefly the occurrence and 
spread of the boll weevil in the United States up to the end 
of 1910, according to the published accounts of the United 
States Department of Agriculture. (See West Indian 
Bulletin, Vol. X11, p. 29.) 

Recently a further account of the spread of this insect 
has been issued in Circular No. 167 of the Bureau of 
Entomology, entitled, The Movement of the Cotton Boll 
Weevil in 1912, by W. D. Hunter and W. D. Pierce. 

In this paper it is shown that although the boll weevil 
lost ground to the extent of 15,240 square miles, principally 
in the northern portion of the infested territory, yet it made 
a total gain of 22,720 square miles chiefly to the eastward, 
thus showing a net gain in infested territory of 7,300 
square miles. “ 

The set-back which the insect received in the northern 
portion of its range is stated to be due to the unusually 
severe climatic conditions which prevailed in the section 
during the winter of 1911-12. It is worthy of note that 
since 1906, there has been but little change in the boundary 
line of the infested territory on the extreme west, in 

southern Texas, and that to the east, especially in the 
coastal region, there has been each year a regular and very 

considerable extension. f 

The Circular includes a very interesting map on which 
the boundary line for each year since 1902 is shown, and 
a table is presented giving the gain and loss for 1912 in 
each of the States within the infested area, The following 

figures showing the 
are interesting:— 

Area infested Gain in 1912, 

totals and the net gain for 1912 

Loss in 1912, Area infested 
in ay 1, sq. miles. sq. miles. in 1912, 
sq. miles. a sq. miles. 
271,500 22,720 15,420 278800 

Net gain in 1912, 7,300 

A LUCERNE AND LAWN PEST. 

Under the heading Insect Notes in the South African 
Agricultural Journal for July 1913, there is given a brief 
account of a caterpillar ,(Caradrina exigua) which, although 
possessing a wide range of food plants, has been particularly 
injurious to newly-planted lucerne and to lawns in- the 
Transvaal. 

This insect is a dull-coloured, hairless caterpillar, which 
when full-grown measures about 1]}-inches in length. It is 
a voracious feeder reaching its full growth in a short time, 
There are several broods in a season. 

Many fields of lucerne were eaten bare and no success 
was reported from trials of spraying with Paris green and 
arsenate of lead. P 

Lawns in Pretoria and other towns were badly attacked. 
The spraying of these with the insecticides mentioned above 
was found to be effective if the spraying was done before the 
injury had gone too far, that is, before the foliage of the 
grass was all eaten off. When the injury had proceeded 
so far that only the bare stems of the grasses were left, resort 
was had to the use of poisoned baits. 

The poisoned bait which, in the trials conducted by the 
Agricultural Department proved most effective, consisted of 
bran (pollard) 20 tb., sugar 4 tb., Paris green 1 tb. The 
sugar was dissolved in a gallon of water. This was used to 
moisten the bran, after which the poison was carefully stirred 
in until it was uniformly distributed throughout the whole 
mixture. When prepared in this manner the poisoned bait 
was merely damp and friable, not adhering in masses. It was 
applied in the late afternoon at the rate of 100 Ib. per acre, 
being scattered broadcast. It proved to be very effectual, 
a large proportion of the caterpillars succumbing to the 
effects of the poison by the following morning. 

A similar bait in which the poison used was arsenate of 
lead instead of Paris green, was also efficient, but its action 
was slower, and on this account was not considered so satis- 
factory for use on badly infested lawns. 

ANOTHER COCKROACH POISON. 

Residents in the Ttropics are, at one time or another, 
interested in controlling cockroaches, which if left to develop 
unchecked, often become a great nuisance. ‘The mixtures of 
chocolate and boric acid, molasses and boric acid, and flour 
and plaster of Paris are all generally known. Another 
mixture which has recently been tried in Barbados with 
apparently very good results contains naphthalene and boric 
acid in equal parts, the naphthalene being pounded or 
crushed in a mortar to a fine powder before being mixed 
with the boric acid. 

This mixture has been sprinkled plentifully in the 
haunts and hiding places of cockroaches at intervals, say, 
of abeut two weeks, and after two or three applications 
the insects almost entirely disappeared. Readers of the 
Agricultural News may be glad to try this mixture in order 
to compare the results with those yielded by the use of the 
better-known cockroach poisons. 
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NYASALAND PROTECTORATE: ANNUAL RE- 
PORT ON THE DEPARTMENT OF AGRICULTURE 
FOR THE YEAR ENDED MARCIL 351, 1915. 

The climatic conditions for the year under review were 
marked by a scarcity of rain. There was a resulting dearth 
of food for native employees, and this necessitated the strictest 
economy in labour which to some extent influenced adversely 
agricultural progress for the time being. 

COTTON. 

The cotton crop for the year was a successful one. In 
regard to the markets for cotton, some delay was occasioned 

by several circumstances, yet the prices paid for first quality 
cotton varied from Sd. to 91d. per tb. or about Id. per tb. in 
advance of last year. In the marketing of the cotton more 
attention is now being directed to the important question of 
baling, and it is hoped in a few years that the 400 hb. bale, 
which is the official bale of the British Cotton Growing 
Association, will become the standard of the Protectorate 
Seed selection in cotton cultivation has received careful 
attention. 

The success which has so far been obtained in regard to 
the native industry has been due largely to the establishment 
of Government cotton markets where the lint is inspected 
and weighed by the Government before being offered to the 
general public for sale. The willingness on the part of the 
British Cotton Growing Association to purchase lint from 
natives all over the Protectorate has also been of very great 
assistance. 

TOBACCO. 

The acreage under tobacco for the year under review 
was 7,411 as compared with 4,507 in the previous year. 
The tobacco industry in Nyasaland is stated to be making 
wonderful progress, and considering in 1902 the total export 
amounted to only 60 lb. as compared with 2,262,545 Tb. in 
the year under review, it may be presumed that ina few 
years when more capital has been attracted to Nyasaland, 
the industry will become a very important factor in 
the tobacco markets of Great Britain. It is instructive to 
note that of late complaints have been received from manu- 
facturers in regard to the packing and size of bales. Stand- 
ardized bales 2 feet 6 inches x 2 feet 6 inches x 2 feet, with 
double canvas packing are strongly advocated. In connexion 
with the industry an appeal is made for greater assistance 
on the part of the Government which might be shown, for 
instance, by the appointment of a tobacco expert on the 
staff of the Department of Agriculture, 

TEA AND COFFEE, 

The tea crop is one of the most important minor 
cultivations of the Protectorate. The export of the commo- 
dity for the year under review amounted to 67,726 tb. as 

compared with 43,876 Ib. in the previous year. Nyasaland 
tea is gaining rapidly in favour with the local population 
and is largely consumed by most people in Nyasalanc. The 
local price is 1s. to 1s. 6d. per lb. 
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The partial failure of the rains again proves coffee to be 
the most fickle crop of Nyasaland. There was a marked 
decrease during the year, the value of the exports fabling 
from £16,381 to £4,868. This meant a reduction in area 
under cultivation of 1,135 acres. It is to be regretted that 
coffee is an unstaple crop in Nyasaland since the quality 
leaves nothing to be desired. 

CHILLIES AND CAPSICUMS, 

Nyasaland chillies remain the standard on the home 
market, but on account of over-production last year the 
market was totally swamped and there was a big drop in 
prices accompanied by a consequent reduction in acreage 
from 789 to 213 acres. This should tend to improve prices 
in the coming year. 

RUBBER AND FIBRES, 

Most of the rubber grown in the Protectorate is Ceara, 
The uncultivated source is principally Landolphia parvifolia, 
the rubber of which is successfully extracted from the under- 
ground parts by combined mechanical and chemical processes, 

Turning,to the subject of fibres, it is stated that both 
sisal and Mauritius fibre suffer from cold in the higher eleva- 
tions, but give profitable results when cultivated below 2,500 
feet. The success of the British Central Africa Company in 
connexion with this cultivation is believed to be in great 
measure due to their enterprise in importing a ‘New Corona’ 
fibre machine—a machine which can extract 30 cwv. for 
a ten hours day: with a higher fibre percentage, indeed 2 tons 
might reasonably be expected. 

PLANT 

The most prevalent disease during the year has been 
Cercospora nicotianae, which has been very common on 
many tobacco estates. A species of Vermicularia was 
observed on the safflower crop, and specimens of Ceara 
rubber were found attacked by one of the Polyporaceae the 
name of which was not determined. Tea has been found 
affected with the ‘shot hole’ disease. The fungus responsible 
for this condition in India, Pseudopeiziza Guepini, has not 
been observed on material collected in Nyasaland. 

The year has been characterized by a severe general 
outbreak of leaf-eating caterpillars. The weather has been 
favourable for this increase, and the view is expressed that 
the long dry season may have destroyed the natural enemies 
of various species. The chief pests of cotton in Nyasaland 
are the boll worms, which include three species—the red boll- 
worm (Diparopsis castanea), the Egyptian boll-worm (Harias 
insulana), the American boll-worm (Chloridia armigera). 
Cotton aphis, leaf hoppers, stem weevils and termites have 
also been responsible for some damage to cotton. Tobacco has 
been far more free from disease than cotton. The chief 
pests of tobacco are the leaf-eating caterpillar (Prodenia 
litura), the tobacco stem borer (Phthorinae heliopa) and cut 
worms. ‘These latter are the worst enemies of tobacco that 
has been planted out. 

DISEASES AND PESTS, 

VETERINARY INVESTIGATIONS, 

After referring to the resolutions passed by the 
Veterinary Conference held in April 1913, the Veterinary 
Officer proceeds to discuss the circumstances surrounding 
outbreaks of trypanosomiasis. It is believed that the 
disease was contracted in two of the outbreaks from stray 
tsetse flies following game or natives from one or other of the 
small tributaries of the Shire River, and eventually finding 
their way on to normally healthy grounds of the herds in 
question. A certain amount of loss is caused in cattle from 
piroplasmosis. This being a tick-borne disease, great 
emphasis is laid upon the necessity for systematic dipping. 
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GLEANINGS. 

In spite of the dry weather, the cane crop in the northern 
district of St. Kitts is sound and healthy, there being no signs 
of disease, as there was last season. 

During August, the Agricultural Superintendent, St. 

Lucia, directed the internal structural work in the new lime 

factory. The mill was received and mounted. 

Dominica rainfall was normal during August in Roseau, 

but considerable damage was reported from the windward 
side of the island owing to excessive rains. 

Bendal’s and Gunthorpe’s sugar factories in Antigua 
have closed down for the season. “The latter made 7,350 tons 
of sugar, not including second sugar, as against 6,200 tons 
last year. 

An Ordinance is published in the Uganda Official 
Gazette which provides for the protection of agricultural 
produce. Loitering or lurking on plantations is a punish- 
able offence. 

In Montserrat, the chief agricultural problem at present 

is the ill health of the lime trees. It is stated that the dry 
weather is making the position lessand less hopeful. A very 
poor crop is being obtained. 

According to the Port-of-Spain Gazette (September 7, 

1913) considerable disappointment has been occasioned’ in 

one of the school gardens in that island through the occcur 

rence of praedial larceny. 

The condition of the crop on the small holdings in 
Grenada gave cause for much anxiety during June and July. 

Since then, however, the appearance of all the crops has 

greatly improved. This is most noticeable as regards the 

corn and cane crops. 

A considerable amount of travelling was done during 
August by tbe Agricultural Superintendent and the Assistant 
Agricultural Superintendent, St. Vincent. A large number 
of estates and small holdings was visited. A trip was made 
to the Southern Grenadines. 

The taxes on rubber exported from the Congo State 
have been reduced. The tax on plantation rubber is nil; the 
highest duty is put upon tree or vine rubber to the extent of 
60 franes per 100 kilos, (7e Board of Trade Journal, July 

17, L918) 

A catalogue has been received from Messrs. Merry- 
weather and Sons, Limited, London, which describes a fire 
hose nozzle that performs six entirely separate functions. 
It is said to be of the greatest assistance in attacking and 
preventing the spread of conflagrations. 

In the issue of Natwre for August 14, 1913, a plea is 
put forward for a continuation of the seismological 
observations and researches of the late Professor Milne. The 
most fitting monument to his memory would be the 
continuation and development of his great work. 

A note appears in Zhe Board of Trade Journal 
(August 7, 1913) to the effect than an agreement has come 
into force between the Java cinchona bark planters and 
quinine manufacturers, and that an absolute ring has been 
formed in this commodity. 

According to the Antigua Sun, a prospectus will be 
issued shortly of Bendal’s (Antigua) Sugar Factory Limited, a 
company formed for the purpose of acquiriug the well-known 
business of that name for so long carried on by the late Mr. 
A. M. Lees’ firm. The capital of the company is £22,500. 

Considerable dissatisfaction has been shown in America 
in regard to the inferior quality and bad condition of cigars 
imported into that country from the Philippine Islands. 
Efforts are being made at Manila to secure more uniformity 
and an improvement of quality. (Diplomatic and Consular 
Reports No. 5089—Annual Series.) ' 

The best way to destroy rats in cane fields—according 
to the Australian Sugar Journal—is to expose bread with 
dripping on it, or a split banana upon which a few drops 
of essence of aniseed has been placed, together with the 

poison, strychnine. In using baits it is always necessary 
to expose at first a little without any poison on it, 

The Gardeners’ Chronicle gives considerable attention 

in the issue for August 23, 1913, to the newly established 
National Botanic Garden in the Union of South Africa. 

For upwards of fifty years the project of a garden has been 
under consideration, and it must be gratifying to those who 
have worked so long and devotedly for this object, that it 

has at last actained fulfilment. The Garden will occupy an 
estate on Table Mountain. 

The metal barium occurs in tobacco and in other plants. 
According to the Journal of the Chemical Society (July 1913) 
it has been shown that the poisonous effect of loco-weed 

(Astragalus sp.) on cattle, is due to the presence of barium: 
Barium has been found in tobacco in amounts varying from 
0:009 per cent. to 0074 per cent. (calculated as barium 
sulphate). 

The St. Kitts Dazly Hxpress continues to publish from 
time to time, notes agitating against the conditions of the 
milk supply in that island. It will be remembered that an 
editorial on this subject recently appeared in the Agricultural 
News. This leading article has been reproduced. in several 
of the island newspapers and itis hoped that it will be 
found possible for the authorities to give sympathetic con- 
sideration to the suggestions which were put forward in it, 
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STUDENTS’ CORNER, 

OCTOBER. 

First Periop. 

Seasonal Notes. 

FORTHCOMING EXAMINATIONS IN PRACTICAL AGRICULTURE, 

This year’s examinations in practical’agriculture will be 
held on the following dates:— 

Preliminary Examinations, October 27, 1913; Intermedi- 
ate and Final Examinations, November 10, 1913. 

The number of entries are as follows:— 

Grenada: Preliminary, two candidates. Dominica: 
Intermediate, two candidates; Final, one candidate. Antigua: 
Preliminary, three candidates; Intermediate, one candidate; 
Final, one candidate. St. Kitts: Final, one candidate. 

It may be opportune at the present time to 
offer a few advisory remarks of a general nature 
in regard to these examinations. In the report on 
the last year’s Preliminary Examinatién (see Agrdcul- 
twral News Vol. XI, p. 381) attention was called to a general 
weakness in regard to the provision of simple illustrations 
to certain types of questions. A general weakness was also 
shown in regard to animal physiology, On the whole, there 
was evidence which indicated that candidates might have 
referred, during the course of their studies, more frequently 
and carefully to the syllabus of subjects, not with the 
intention of limiting their knowledge but with the object of 
making it as complete as possible, as far as is required for 
dealing with the questions that might be asked. 

In regard to the Intermediate and Final Exam- 
inations, the importance was pointed out, of candi- 
dates bringing their practical experience to bear upon 
their answers to as great an extent as _ possible. 
Past examinations have shown that many candidates fail to do 
themselves justice through inability to express themselves 
in writing. It is very necessary to think over the question 
and frame an answer to it before commencing to write. 
Frequently the candidate gets involved in a long sentence. 
Sentences should be kept short, and observations ought to be 
tabulated as far as possible. Written description can be 
saved considerably by giving clear labelled drawings made 
to scale. 

Last year, in the special crop subjects, general weakness 
was evinced in regard to the manuring of the sugar-cane, 
sugar-cane nurseries, the classification of canes, the manner 
of production of rotoons; also in connexion with diseases and 
the manuring of cacao, the general seasonal work on a cacao 
estate and varieties of cacao. Attention,-in regard to limes, 
was required respecting insect pests, lime nurseries, the 
packing and marketing of lime products and the testing of 
lime juice. As regards cotton, improvenient was needed in 
regard to such matters as the examination of seed-cotton, the 
manuring of cotton, and the action of the Sea Island cotton 
gin. (See Agricultural News, Vol. XII, p. 13; also Vol. XI, 
p. 401.) 

In conclusion, all candidates may be advised—-but 
particularly the Intermediates and Finals—to run through the 
present volume of the Agricultural New’, carefully noting 
recent discoveries, new and useful methods and general 
-agricultural progress in the West Indies. This will constitute 
a valuable revision and bring the candidates’ theoretical 
knowledge up-to-date. ; 

THE AGRICULTURAL NEWS, 

RECENT BOOKS. 
Vegetable Alkaloids.—A book has just been pub- 

lished by Messrs, Churchill, London, dealing with the above 
subject. The author is Dr. T! A, Henry, well known for his 
researches into the composition of the alkaloids. The book 
is reviewed in Nature for August 21, 1913. The subtle 
nature of the chemistry of the alkaloids is remarked upon,, 
and it is pointed out that not only has Dr. Henry achieved 
important results in regard to the chemical structure of 
alkaloids, but also in connexion with the correlation between 
their chemical constitution and action on the animal system. 
A great deal, however, remains to be done in this latter 
direction. Another question on which the book provides 
some information is that of the function of alkaloids in 
plants. It has variously been believed that they are end 
products of metabolism, or protective substances, or possibly 
nutrient materials. Opn this question Dr. Henry touches 
though but lightly, in the introduction to the work under 
notice. 

The one criticism which the book invites, is that it is too 
much like a collection of extracts from the Journal of the 
Chemical Society. But it is said to be a good collection. 

A copy has just been received at this Office, of the 
booklet entitled Coco-nut Cultivation in the West Indies, 
reproduced by the Tropical Exploitation Syndicate Limited, 
London, by permission of the Imperial Commissioner of 
Agriculture for the West Indies, from the pamphlet having 
the same title, published by this Department two years ago. 
It is unfortunate that in the preface, the name of the late 
Mycologist'to this Department who wrote the greater portion 
of the subject-matter, has been wrongly reproduced as 
F, W. Smith. It should have been F, W. South. 

Manihot Rubber.—A new book on Manihot rubber 
by Professor A. Zimmermann is reviewed in WVature 
(August 7, 1913), In the East, these forms of rubber- 
yielding trees have not been regarded as being so profitable 
to cultivate as Hevea brasiliensis, but they nevertheless take 
a very high place amongst aborescent forms of useful latex 
producers, by virtue of their rapid rate of growth, hardy 
characteristics and good quality of rubber. 

Four species are dealt with in the treatise: I, @lazioviv, 
M, dichotoma, M. piauhyensis, and M. heptaphylla. Their 
distribution, anatomy and morphology are described. Inter- 
esting remarks are made concerning the distribution of 
the laticifers in the stem of If. Glazioviz, and it would appear 
that if the tapping instrument were pressed down deep 
enough, it must every time puncture a laticiferous vessel 
except where it touched a medullary ray. 

The volume by no means confines its considerations to 
the botanical aspects of the species. One instructive chapter 
deals entirely with methods of tapping, whilst the last six 
describe general research in connexion with the preparation 
of rubber, Even an account is given of the expenditure and 
revenue of plantations, so that the book will be seen to cover 
a very wide field. It should be interesting to the general 
reader, but of immediate value to rubber growers in German 
East and West Africa. 

An interesting list has just been received of the trees, 
shrubs and climbers of the Gold Coast, Ashanti and the 
Northern Territories. It has been compiled by T. F, 
Chipp, B.Sc., F.L.S., Assistant Conservator of Forests, 
Gold Coast. 
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FUNGUS NOTES. 

A DISEASE OF RICE. 

Lately the importance of the soil as a source of infection 
of diseases of plants has become more and more recognized. 
C. N. Jensen, in America, has directly isolated from the soil, 
facultative parasites belonging to the genera Colletotrichum, 
Fusarium, Phoma, etc., besides the normally occurring para- 
sites, belonging to Pythium and Phytophthora. Shaw in 
India has demonstrated the importance of the soil in regard 
to Rhizoctonia, whilst in the same country J. F. Dastur has 
observed that Phytophthora parasitica, which attacks the 
castor oil plant, retains its vitality in the soil for two months. 
In the West Indies, South has brought out the relation 
between soil conditions and root diseases of cacao, lime and 
sugar-cane. Not the least significant aspect of the subject 
is that which has arisen from the researches of Russell and 
Petherbridge on soil-sickness and partial sterilization, namely, 
that fungi in the soil may exert harmful influence on crops 
through the secretion of toxic substances. 

Leaving these general considerations, attention will be 
given in the following article to results obtained lately by 
Shaw in India with regard to a new soil infecting disease of 
rice described in the Memoirs of the Department of Agri- 
eulture of India, Botanical Series, Vol. VI, No. 2. 

NATURE OF THE PARASITE, 

The fungus which causes the disease in question is 
known as Sclerotium Oryzae, Catt., and as the name implies, 
it isa fungus the mycelium of which produces hard masses 
of resistant pseudoparenchyniatous tissue known as sclerotia. 
Tt will be remembered that sclerotia are characteristic of 
Rhizoctonia, too. In the'case of the fungus under consider- 
ation it is hardly necessary to” add that no perfect fruiting 
stage has been observed. 

THE DISEASE IN THE FIELD. 

Infected plants can .usually be distinguished from 
healthy ones by means of the phenomenon of ‘tillering’, that 
is to say, the development of fresh green shoots from the 
adventitious buds at the bave of the infected culm. The 
diseased culm gradually turns yellow and dies; any grain 
which it bears is light and poorly developed. It is the loss 
of grain which constitutes the most serious damage due to 
the fungus. 

If a diseased stem be split longitudinally, the basal 
portion is found to be infected with the fungus. The 
hyphae from a dark greyish waft within the hollow stem, 
and small black sclerotia can be seen dotted all over the 
inner surface. At first sight the sclerotia resemble that of 
Rhizoctonia Solani, Kiihn; they are, however, considerably 
larger and have a smooth shity surface. 

BEHAVIOUR OF THE FUNGUS IN CULTURE, 

No matter where the material came from, nor whether 
the cultures were made from hyphae or sclerotia, the same 
fungus was always obtained. Cultures were made on 
several different media, and in some cases the medium was 
not without influence on the character of the fungal growth. 
For instance, infection upon nutrient agar containing extract 
of paddy grains induced the formation of chlamydospores 
in enormous numbers. Upon Lima beans, to give another 
instance, the fungus gave ise to a curious red pigment; 
whilst upon maize meal, the rate of growth was remarkably 
rapid, a dense white mycelium being formed in so short 
atime as twelve hours. 

~ INOCULATIONS, 

One of the most interesting, and at the same time most 
useful part of an investigation of the present kind is that 
which includes the artificial infection of the plants tc see how 
far the fungus is anactive parasite.. Sclerottwn Oryzae was 
found to be particularly vigorous as the following shows:— 

‘The young plants were infected when they were about 
seven to ten days old and about 3-4 inches high. The first 
series of infections was made with small black sclerotia from 
an agar culture about one month old. None of these inocula- 
tions gave any result, the sclerotia failing to germinate. Snb- 
sequent trials with sclerotia from old cultures showed that 
they had, not in‘requently, lost the power of germination. 
Fresh inoculations were then made from a culture three days 
old, in which the hyphae were still growing vigorously, and 
sclerotia were not yet formed. A small speck of agar was 
removed from such a, culture and placed upon a rice culm, 
about 1 inch above the remnant of the seed; hyphae quickly 
spread from this centre over the exterior of the culm, which 
gradually lost its, green colour and turned brown near the 
seat of infection. As the outer leaf sheath turns brown,.the 
lamina attached to it also loses its green colour and wilts; 
finally, the process extends to the central leaves, and the 
whole plant dies. “During the progress of the infection 
a light weft of hypnae can be seen investing the culm; in 
the later stages of the disease small, dense, white agerega- 
tions of hyphae appear in this mycelium, and, ultimately, 
become hard black selerotia of the usual type. This superficial 
production of sclerotia is a characteristic of the section Libera 
of this genus. We have, however, seen that sclerotia may 

arise in the more deep-seated portions of the host. so too 
much stress must not be laid on this character. ‘The first 
sclerotia usually occur about the top of the first leaf sheath, 
either on its inner or outer surface; in the former case they 
appear as small dark swellings beneath the dry and withered 
leaf base. The time taken from the first infection until the 
death of the plant and the production of the sclerotia is about 
two weeks.’ Pas 

On the whole, 70-80 per cent. of the inoculations proved 
fatal. It may be added as an interesting fact that 
a successful inoculation killed the infected plant completely, 
but, in the field, the result of an attack seemed rather to be 
a gradual weakening of the host, culminating in the failure 
to produce good seed. 

REMEDIES, 

Against a fungus like Sclerotium Oryza, which can 
undoubtedly perenszate in the soil, it is difficult to see what 
remedial measures can be employed with success. The 
application of sal-ammoniac to the soil has been suggested, 
but more probably efforts in the direction of breeding 
resistant varieties would answer a more useful purpose, 
Fortunately the damage done in India at the present time 
does not appear to justify any concern in regard to the 
immediate necessity for selecting special strains of rice 
resistant to the disease. 

THE SYERILIZATION OF SEED. 
Several chemical reagents can be employed in the 

sterilization of seeds. The following extract contains 
a summary of, the results, with regard to the use of 
hydrogen peroxide obtained by Ivy Massee, and pub- 
lished in the Kew Bulletin of Miscellaneous Informa- 
tion No. 5, 1918.-— 
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The spores of fungi, also some kinds of bacteria, are as 
a rule killed by an hour’s immersion in hydrogen peroxide; 
no spores experimented with germinated after similar 
treatment for two hours. 

In nearly every instance the germination. of seed 
immersed in hydrogen peroxide was retarded. Seeds 
immersed for four hours were, on an average; one to two days 
later in appearing above ground than wntreated seeds of the 
same kind. Seeds treated for twenty-four hours were 
retarded two to eight days or in most ‘instances were killed 
cutright. The period of retardation ig much less in seeds 
which germinate quickly than in the case of seeds whose 
germination is normally slow. After treated seeds have 
germinated, growth is rapid, and in a short time the plants 
are equal in size and vigour to the plants from untreated 
seeds sown at the same time. In some cases the plants 
from treated seeds are distinctly larger than those from 
untreated seeds at the end of three weeks. For all practical 
purposes, soaking seed in hydrogen peroxide for three hours 
will kill all superficial fungus spores and the seed will not be 
injured. This method is to be recommended as a substitute 
for fumigation, which, as a rule, does not kill fungus spores 
unless continued for such a time as to damage the seed. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 

MARKET. 

The Report of Mr. J. R. Jackson is as follows:— 
The general tone of the markets during August, which 

is essentially a holiday month, has shown some improvement 
since our Jast report, not only in the amount of business 
done, but in an upward tendency of prices realized, though 
towards the close of the month some West Indian products, 
notably mace, and cassia fistula had dropped slightly. 
There has been but little doing in the case of 

GINGER. 

The offerings for the most part throughout the month 
have been bought in. On the 13th 105 bags of Calicut were 
brought forward and bought in at 31s. for bold, and medium 
brown, and 32s. for good washed; on the 20th of the month 
it was reported that 25 tons of Sierre Leone had been sold 
at Liverpool at from 20s. to 20s. 6d. At the last spice 
auction on the 27th, the offerings were bought in, bold lean 
at 65s., and good small at 50s. per cwt. 

NUTMEGS, MACE AND ARROWROOT, 

At the spice auction on the 15th West Indian nutmegs 
were represented by 132 packages, all of which were sold at 
the following rates, 92’s to 104’s, 4/¢.;1138 to 130’s, 43d. to 
5d. and the same price for 138’s to 147. Slightly wormy 
fetched 44d. to 4}d., and wormy and broken 3$d. to 4d. per 
tb. A week later there was a steady demand and a good 
supply at an advance of jd per th... the whole consign- 
ment of 734 packages West Indian, being disposed of. 
Again at the concluding auction, on the 27th, the demand 
was steady at similar rates, but the supply was limited. 
For mace there has also beem.a steady demand, the 20 
packages of West Indian offered being all disposed of at the 
following rates: fair to gocd reddish Is 11d. to 2s. 1d, dark 
red ls, 9d. to 1s. 10d. and broken Is. 6@ to 1s. 7d. per hb. 
On the 20th of the month the offerings amounted to 167 
packages of West Indian and all were sold, the higher 

qualities at previous rates, and the lower at a decline of from 
1d. to 2d. per Ib, At the last auction on the 27th only small 
supplies were brought forward which were disposed of :at 
previous rates. The large supply of 168 barrels of St. Vin- 
cent arrowroot was offered on the 13th and all bought in at 
from 2{d. to 3}d. per Ib. for fair to good manufacturing. 

SARSAPARILLA. 

It was not till August 21 that the drug auctions 
were resumed after a months interval for the holidays. 
In consequence of this the offerings of sarsaparilla on the 
above date were above the average, and consisted of 
24 bales of grey Jamaica, 25 of Lima Jamaica, and 31 of 
native Jamaica, the whole cf .the first were disposed of at 
about Id. per tb. cheaper than previous rates, and realizing 
1s. 8d. to 1s 9d. per tb. for fair, 1s. 7d. for slightly rongh 
and 1s, 6d, for part mouldy, The Lima Jamaica found no 
buyers the reserve price being 2s. per Ib. Seventeen bales, 
out of the 31 offered of native Jamaica sold at from 7d. 
to 8d. for dull red. press packed, and 7d. for inferior yellow. 
One bale of fair red slightly. mixed fetched 93d. per hb. 

TAMARINDS, KOLA, LIME OIL, LIME JUICE AND 

CASSTA FISTULA. 

At the first auction in the month, namely on the 6th 
West Indian tamarinds were steady, 15s being paid for good. 
East Indian, for which there was only a small demand, 
realized 13s. At the end of the month 72 packages of West 
Indian tamarinds comprising good bright; and dull dry 
Barbados were offered and-all bought in at 18s. 6d. for the 
former and 16s. 4d. for the latter, kola was represented at 
the first drug auction on the 21st by 13 packages, 7 of 
which were sold, 5 bags being Jamaica, whole and halves, 
which realized 43d. per Ib. and 2 bags of Grenada fair 
small halves and whole nuts part of which were dark in 

‘colour and mouldy, these fetched 34d. per Ib. Lime oil has 
been scarce throughout the month, fair West Indian 
distilled, from second hands being quoted at 3s. 82. and 
hand pressed 13s. 6d. At the last auction 13 puncheons 
of raw West Indian, good palish green lime juice were 
offered but held at 1s. 6d. per gallon. At the same sale 
20 bags of cassia fistula from St. Lucia were offered 
and 10 sold at 15s. the remaining 10 being disposed of 
privately. 

During the year 1912, the crop of oranges and lemons 
in the district of Jalapa, Mexico, amounted to 90 million, 
and was principally consumed in the Republic, although part 
of the early crop was exported to the United States. It is 
believed that the growing of orange, lemon and other citrus 
fruits is likely to undergo development in this district, as the 
soil and climate are eminently suited for these fruits, which 
ripen two months earlier than those grown in the United 
States, to which country facilities for export through the 
port of Vera Cruz are good. (Diplomatic and Consular 
Reports, No. 5100—Annual Series.) 

The Dominica Guardian (July 25, 1913) again refers 
to the congested state of the fresh lime market. It advises 
growers, in view of the rise in price of lime juice, to pick ripe 
limes rather than green, immature and undersized ones. 
It is stated that 8 barrels of fully ripe limes picked from 
the ground and sold at 4s. per barrel (the local price) is more 
profitable than picking between 10 and 12 barrels of 
undersized, green limes from the trees to sell at 5s. (the 
present New York price), or even at 6s. per barrel. 
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London.—Tur 

MARKET REPORTS. 

WEsr 

September 9, 1913; Messrs, E. A. de Pass & Co. 
August 29, 1913. 

Inpia CommitrKE CIRCULAR, 

ArRowRooT—2jd. to 4id. 
Batata—Sheet, 2/6; block, 1/114 per th. 
Berswax—No quotations. 
Cacao—Trinidad, 70/- to 77/- per cwt.; Grenada, 64/- 

to 69/-; Jamaica, 63/- to 68/. 
CorreE—Jamaica, 51/- to 100/-. 
Oopra—West Indian, £53 5s. per ton. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 15d. to 18d. : 
fRv1t—No quotations. 
Fustic—No quotations. 
Gincer—Very quiet, 37/- to 62/- per ewt. 
IstncLtass—No quotations. 
Honey—No quotations. 
Lime Jurce—Raw, 1/2 to 1/6; concentrated, £26 5s. to 

£27 15s.; otto of limes (hand-pressed) 15/. 
Loe woop—No quotations. 
Mace—1/11 to 2/6. 
Nurmecs—4id. to 6d. 
Pimento—Quiet, 2)d. to 2jd. 
Russer—Para, fine hard, 3/9; fine soft, 3/3; Castilloa, 

2/2 per tb. 
Rom—Jamaica, 2/5 to 6/- per gallon. 

New York.—Messrs Gittespie Bros. & Co., September 

5, 1913. 

Oacao—Caracas, 14}c. to 16c.; Grenada, 14c. to 14}c; 
Trinidad, 14c. to 14}c.; Jamaica, 12c. to 15$c. §15= 

Ooco-nutTs—Trinidad and Jamaica, selects, $41:00 to $43°00; 
culls, $26°00 to $27°00 per M. 

Correr—Jamaica, 9c. to lac. per th. 
Gincer—%jc. to 10}c. per th. 
Goat Sxins—Jamaica, 49c.; Antiguaand Barbados, 44c. to 

47c.; St. Thomas and St. Kitts, 42c. to 44c. per tb. 
Grave Fruir—Jamaica, $4:00 to $7°00. 
Limes—No quotations. 
Maocr—44c. to 52c. per th. 
Noutmecs—110's, 12c. 
Orances—Jamaica, $2°75 to $4°00. 
Pimento— 3c. to 4ic. per fb. 
Svucar—Centrifugals, 96°, 3°80c. per th.; Muscovados, 89°, 

3°25c.; Molasses, 89°, 2°98c. per tb., all duty paid. 

Trinidad,—Messrs Gorvon, Grant & Co., September 15, 

1913. 

Oacao—Venezuelan, $14°75 to $15°00; Trinidad, $14°25 to 
$1475. 

Coco-nut O1r—$1°25 per Imperial gallon. 
Corrre—Venezuelan, l44c. per fh. 
Oorpra—$i°25 per 100 th. 
Daat—$4'75 to $490 
Ontons—$1'90c. to $2°10 per 100 th. 
Peas, Sprit—$6'20 to $6°25 per bag. 
Potators—English, $1°75 to $2°20 per 100 tt. 
Rice—Yellow, $5°3d to $5°40; White, $4:90 to $4-95 

per bag. 
Scoar—American crushed, no quotations. 
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Barbados,—Messrs. James 

September 27, 1913, ° 

A. Lyncn & Co., Ltd, 

September 20, 1913; Messrs. T. S. Garraway & 
Co., September 13, 1913. 

ARROWROOT—$5°25 to $6°50 per 100 fb. 
Oacao—$15'00 per 100 th. 
Coco-nuts—$18°00 
Hay—$1°50 to $1°60 per 100 th. 
Manvres—Nitrate of soda, $70°00; Cacao manure, $48°00 

to $50°00; Sulphate of ammonia, $82:00 to $85:00 
per ton. 

Mo tasses—No auotations. 
Ontons—$2°50 to $3°00 per 100 tb. 
Peas, SpLit—$d°25 to $5°50 per bag of 210 th.; Canada, 

$4°00 per bag of 120 tb. 
Potatoes—Noyva Scotia, $2°40 to $3-00 per 160 th. 
Rice—Ballam, €5°20 to $5°30 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4:00 per 100 th. 

British Guiana.—Messrs, Wigtine & Ricatsr, Septem- 

ber 13, 1913; Messrs.. Sanppacu, Parker & Co,, 

September 12, 1913. 

ARTICLES. Messrs. WIETING Messrs. Sanp- 
BACH, PARKER & ae ee 

Arrowroot—St. Vincent 8c. per fb. — 

Batata—Venezuelablock| No quotation — 
Demerara sheet 65c. per tb. a 

Oacao—Native 12c. per th. 13c. per th. 
Oassava— 60c. — 
Oassava STARCH— $4:00 to $5:00 — 
Ooco-nutTs— $16 to $20 per M.| $16 per M. 

OorrEE—Creole 16c. per th. ldc. per tb. 
Jamaica and Rio l6c. per tb. 15$c. per th, 
Liberian 13kc. to 14c. per bb. 12c. per hb. 

DHat— $3°60 to $4:00 per} $4:00 per bag 
bag of 168 th. of 168 tb, 

Green Dhal $5°00 ——_ 
Eppors— $1°32 —— 
Motasses— Yellow None —— 
Ontons—Teneriffe 4c. 

Madeira Be. 4c. to Be. 
Pras—Split $600 per bag $7-00 per bag 

(210 tb.) (210 tb.) 
Marseilles $3°50 = 

PLANTAINS— 10c. to 16c. — 
Potators—Nova Scotia $2°75 $2°75 

Lisbon — $1°20 
Porators-Sweet, B’bados| $144 to $1°68 

per bag 
Ricze—Ballam No quotation — 

Creole $4°75 to $500 $500 
Tannias— $156 —— 
Yams— White $3°00 — 

Buck $1:92 —-5 
Sugar—Dark crystals $2°30 to $2°35 | $2:25 to $2:30 

Yellow $2°55 to $2°65 | $240 to $2-45 
White $3°75 to $4:00 $4°00 
Molasses $2°00 to $2:40 — 

TimpeR—Greenheart 32c. to bdc. per | 32c. to Sac. per 
cub. foot cub. foot 

Wallaba shingles} $400 to $6°25 | $4:00 to $6°00 
per M. per M. 

,, Oordwood! $1°80 to $2:00 —— 
per ton 



THE AGRICULTURAL NEWS, 

Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. ; 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s, each. Post free, 1s. 2d; 
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s. 8d, where complete. (III, 2. 

IV. 3; and V, 2 and 3 are out of print.) 
Volume XIII, Nos. 1 and 2:—Containing Papers on SUGAR-CANE EXPERIMENTS IN BRITISH GUIANA, prepared 

for the recent Agricultural Conference, comprising:—Sugar-cane Experiments in British Guiana, By 
Professor J. B. Harrison, and others; Part I—Introduction; Part I1.—The Composition of the Soil-water 
as affected by Cultivation and Manuring of the Soil; Part I[J.—The Manuring of the Sugar-cane; 
Part IV.—The Effects of Cultivation and of Manures on the Soil of the Manurial Experiment Fields; 
Part V.—Varieties of Sugar-cane. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. 

Sucar Inpustry. 
Seedling and other Canes at Barbados 

in 1900. No, 3, price 2d.; in 1901, 
in 1902, No. 19, price 4d.; in 1902, 
in 1904, No. 32, price 4d. 

Seedling Canes and Manurial Experiments at 
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9. No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

Sugar-cane Experiments in the Leeward Islands, 
in 1910-11, price 1s.; in 1911-12, price 1s. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price 

4d.; Part II., price 4d. 

No. 18, price 4d.; 
No. 26, price 4d.; 

Barbados, 
price 6d.; 
price 6d. ; 

price 2d.; 
price 4d. ; 

Those mentioned in the following list are still available: the rest are out of print. 
(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Plauta- 

tions. Price 2d. 
(45) A BC of Cotton Planting. 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(72) Lime Cultivation in the West Indies. 
(73) Root Borers and other Grubs in West Indian Soils. 

New and Enlarged Edition, 

Price 4a, 

The above will be supplied post free for an additional charge of }d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69and 70. Postage for No. 71, 4d. 

The ‘AGRICULTURAL NEWS ’, A Fortnightly Review. 
The ‘Agricultural News’ contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s, 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed. to the Agents, not to the Department. 

Agents. 
The following have been avpu:nted Agents for the sale of the publications of the Department :— 

London: Messrs. Dutau & Co., 37, Soho Square, W. 
Barbados: ApvocatE Co. Lrp, Broad Street, Bridgetown. 
Jamaica: Tak EpucationaL Suppty Company, 16, King 

Street, Kingston. 
British Guiana: Tax ‘Dairy CHRONICLE’ OFFICE, Georgetown. 
Trinidad : Messrs. Muir-Marsuatt & Co., Port-of-Spain. 
T-bago: Mr. C. L. Pracemann, Scarborough, 

St. Vincent: Mr. L. S. Mosetzy, Agricultural School. 
St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Dominica: Mr. J. R. H. BrinckwateEr, Rosean, 
Montserrat : Mr. W. Rozson, Botanic Station. 
Anngua: Mr. S. D. Matonr, St. John’s, 
St. Kitts: Tue Bretz anp Book Suppity Agenoy, Basseterre, 
J'evis : Messrs. HowEt1, Bros., Charlestown, 

Grenada: ‘THE Stores’ (Grenada) Limited, St. George. 



%. 

ee VR NO 252. THE AGRICULTURAL NEWS. Serteusen 27, 1918" 

THE BEST MANURES FOR COLONIAL USE 

Ohlendorff’s Dissolved Peruvian Guano—ForSugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure wit 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO :— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown. 

PURE #RAW 

Linseed Oil 
Stocked in casks or in cases of 10 gallons each. 

JUST ISSUED. 

Special quotations made for export trade WEST INDIAN BULLETIN. 
on application to:— (Vol. XIII, No. 3.) 

THE BARBADOS CO-OPERATIVE = 

COTTON FAOTORY, LIMITED, Containing Papers on RUBBER AND MISCELLANEOUS 
BRIDGETOWN. |Svusnsecrs, prepared for the recent Agricultural Conference, 

™ | comprising:— RussEr: Rubber Experiments in Trinidad and 
Tobago, by A. E. Collens; Rubber Experiments in British 
Guiana, by Professor Harrison and others; Castilloa Rubber 
in Dominica, by Joseph Jones and G. A. Jones; Notes on 
Cultivation of Para Rubber, by I. Evans; Note on the 
Present Position of Rubber in Grenada, by G. G. Auchinleck, 
B.Sc, F.C.S.; Rubber Cultivation, by Dr. P. J. 5. Cramer; 
MisceLLaNnrous: Forestry in Trinidad, by C. S. Rogers; 

. IAD ‘PPTTICRAIEN A Method of Estimating Calcium Carbonate in Soils, b 
SPACE FOR ADVERTISEMENT. H. 8. Shrewsbury, F.1.C.; Milking Capacities of the Tringdad 

Government Farm Cows, by Herbert LL. Shrewsbury; The 
Profitable Breeding of Horses, by J. L. Shannon, D.V.M. 

a a FE RR PR 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados, 
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Vol. XII. No. 299] SATURDAY, OCTOBER 11, 1913. [One penny. 

R.M.S.P. REGULAR SERVICES 
i ‘a from | 

eg Races Le EAN West Indies OVE, Be 
ca to 

Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 

St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, 

Nevis & St. Kitts, Carupano, Pampatar & La Guaira), 

Puerto Cclombia, Cartagena, Colon (for Pacific Ports), 

Jamaica & Antilla. 

NEW YORK to BERMUDA. 

Also from Southampton, Cherbourg & Liverpool to 

Brazil, Uruguay & Argentina, 
Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 

R.M.S.P. YACHTING CRUISES to 

MOROCCO, WEST INDIES, NORWAY, 
Canary Is. F Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
from London. Winter Months. June to December. 

| THE ROYAL MAIL STEAM PACKET COMPANY 
” 

Head Office*: 18, Moorgate Street, London. 
Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc. 
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INSECT PESTS | 
OF THE 

LESSER ANTILLES, 
BY H. A. BALEOU, MSc. 

ENTOMOLOGIST ON THE STAFF OF THE IMPERIAL DEFARTMENT OF AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
an introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
‘Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
|Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information 
is contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the publications of the Department, 
price 1s, 8¢,, post free 1s, 7d, 

Cacao Culture Pine-apple Culture 
Citrus Culture | Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture | Tobacco Culture 

| Fertilizer Guide 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND TT FRE 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad, 

ne 



“A FORTNIGHTLY REVIEW 
OF THE 

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES. 

Vou. XII. No. 299. BARBADOS, OCTOBER 11, 1913. Price 1d, 

CONTENTS co-ordination in estate practice, and the lack of scienti- 
fic investigation into the exact nature of the changes 

PaGr, PAGE. 

Alcohol asa Motor Fuel 327 
Anonaceous Possibilities for 

the Plant Breeder . o24 
British Honduras, Opportu- 

~ nities for Planters in... 329 
Cacao, Fermentation of... 321 
Cacao, Shading and Manur- 

ial Experiments with in 
@oevloniess.) jsact eects foee toed: 

Cane Juice, Claritication of 
~ by Electricity we. O20 
Coco-nut Plantation, Cost of 

Establishing wooed 

Cotton Notes :— 
Cotton Problems in Lou- 
ASIAN acc. ooe)) voxel ews, LO 
West Indian Cotton ... 326 

Fungus Notes :— 
Recent Japanese Work on 

Entomogenous Fungi... 334 
Contamination of the Soil 
by the Toxic Products of 
Parasitic Fungi ... . d04 

Future of Tropical Ameri- 
CAM ee) cee! eve: Penestt ese oes 

Gleanings...) (escueces ese OOo 
Insect’ Notes :- 

How Ticks are Killed in 
the Dipping of Cattle... 330 
Millions, Successful 'Trans- 
portation of, to the Hast 530 
Sugar-cane Pests in 
Queensland ... . 330 

Kapok Industry .. 326 
Live Stock Notes:— 

Producing Wool in the 
Tropics ... AOL 
Tuberculous Poultry the 
Cause of Tuberculosis in 
Pigs! Qieceecssetess, o-oo 

Market Reports we. B06 
Notes and Comments ... 328 

Periclinal Chimeras... ... 329 
Proposed College of Tropi- 

cal Agriculture in Ceylon 329 

Rubber, Mechanical Extrac- 

tion! (Gigespaiescu) <<: oe OE 

Rabber Position, the ... 323 
Schools for the Study of 

Rubber ... ot deer see pha) 

Soil Investigations :— 

Sulphur in Relation to the 
Manuring of Rice See OOD 
Composition of Soil in the 

Vireinpisiands: ...- .... dad 
Method of  Kstimating 
Calcium Carbonate in the 
Soil soe 1050) SBBOn meee 24) 

Students’ Corner 51883) 
Varieties of Sugar-cane in 

Tucuman, Argentina ... 354 
West Indies, Exports to 

Canada, 1912-13... ... 328 
World’s Cane Sugar Indus- 

LLY ace B43) 

The Fermentation of Cacao: A Review. 

YN bringing together in his recent book,* six 

essays on the fermentatron of cacao, written 

by experts of scientific eminence and prac- 

tical experience, there can be no doubt that in one way 

Mr. Hamel Smith has performed a_ public service; 

for he has very effectively shown the great want of 

*The F.rmentation of Cacao: edited by Harold Hamel 
Smith. London, 1915. 

which take place during the plantation manufacture 

of the important product under consideraticn. The 
book is which must attract attention. We feel, 

however, that from the grower’s point of view, the 

work leaves something to be desired. Owing to the 
controversial nature of the subject dealt with, the 

book does not lead up directly to anything definite; 
it cannot therefore be merely read, but must be 

studied: points have to be taken separately and the 
views of the various writers sought for; and, in summing 

up these views and opinions, allowances have to be 

made for variations in local conditions and the degree 

of conclusiveness of the experiments or observations on 

which these views are based. It is true that in the 

last chapter entitled somewhat incongruously “The Last 

Word, we are given able critiques by Dr. Fickendey 

and others, but these, again, require sifting, and taking 

everything into consideration one feels sadly the want 

of the editor’s guiding hand as one travels over the 

tortuous ground towards some hoped-for destination. 

one 

What is the fermentation of cacao? On one point 

all the writers agree, namely, that the process must 
be considered as consisting of two things. The first 

is the conversion of the sugar in the pulp into 

alcohol and then into acetic acid (vinegar), by means 

of the action of yeasts and bacteria. The second part 

of the process is not dispensed with quite so easily. As 

a matter of fact it would seem better not to regard it 

as a part of fermentation at all, but rather as the effect 

of it. According to Loew, Fickendey, Schulte and 

Sack, the second part of the change consists in the 

killing of the embryo or germ in the cacao seed 
through the heat evolved in the ‘sweating’, and the 
consequent putting into action of enzymes already 

within the nib, The action of these enzymes 
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produces the desired change of colour, and causes 

the conversion of astringent substances. Thus 

the fermentation proper is considered to be only of 
secondary importance. Nicholls, Preyer, Bainbridge 

and Davies, on the other hand, attach less importance 

to the conversion of astringent substances, and contend 

that there is a penetration of certain products of the 
external fermentation into the interior of the seed. 

Even Schulte recognizes that liquid substances are 
absorbed during fermentation, 

The importance of the conversion of astringent 

substances is supported experimentally by the fact that 
the changes essential to the preparation of cacao may 
take place without fermentation if the germs in the 

beans are killed under conditions that leave the 
enzymes unimpaired. The report of brokers, never- 

theless, appear, at present, to indicate that cacao so 
treated is not, other things being equal, of such good 
quality as cacae fermented in the ordinary way, though 

of much better quality than cacao not treated at 
all. In support of the beneficial effect of external 
fermentation on the quality of the beans, Hudson says, 

‘the higher the temperature attained and maintained 
for some days by primary natural fermentation, the 
better the class of cacao turned out. So that, taking 

all these views into consideration, one is inclined to the 

‘opinion that, under existing conditions, the fermentation 

of the pulp does serve a useful purpose, not merely in 
regard to its removal, not merely because of the action 

of heat and acid on the oxidation of the seed, but also 

on account of the penetration of certain substances 

into, or at least their deposition on, the beans. 

It is not maintained, however, that fermentation 

will always be necessary. On this point we are in 

agreement with Sir George Watt. And the view may 

by expressed that it will be the introduction of some 

mechanical system of curing that will most effectively 

meet the existing economic requirements of the cacao 
industry, namely, the output of uniform produce. 

Quite lately, in the Agricultural News, a_ brief 

account was given of Perroli’s efforts to remove the 
pulp of cacao seeds by means of an alkali, and to 

induce the necessary changes in the sterilized seed 

reduced to powder. Success seems to have followed 
these efforts to some extent, and further investigation 

along this line is to be encouraged. 

Assuming then, that, for the present, fermentation 

is desirable, what are the best ways of conducting the 

operation and what are the improvements that may 
be introduced? On these questions the book under 

review provides a great deal of information. Schulte 
recommends the Cameroon system of fermenting on 
floors as is done with malt in a brewery, though it may 
be pointed out here that the main contention of 
Schulte is that his oxidation process should be substi- 
tuted for ordinary fermentation. 

In spite of being somewhat drawn out, perhaps the 
best practical information on methods of fermentation is 
given by Hudson, who like most of the writers, attaches 

great importance to the ‘changing’ of the seed. As 
already indicated, Hudson considers the maintenance of 
a high temperature essential. (The temperature of even 
the bottom of the box should never fall below 100°F.) 
In this he is not in agreement with Hart, who has 
expressed the view that too high a temperature during 
natural fermentation is injurious. 

A point of much interest is raised by Nicholls in 

regard to the inoculation of the beans with the yeast 

that causes the change of sugar into alcohol. His 

object is not to introduce a pure culture of the organ- 
ism as has been proposed by Preyer, but merely to 
increase the amount, and to provide a minerale ulture 

medium. Most of the writers support.Nicholls’ sug- 

gestion, but indicate the necessity for further investi- 

gation. In continuation of the subject of these fermen- 

tation organisms, Nicholls apparently contends that the 
fly known as Drosophila melanogaster conveys yeast to 

the fermenting cacao, whereas Bainbridge and Davies 

refer to this insect as a carrier of the acetic organism 
only. Probably it conveys both. 

Closely related to the actual process of fermen- 
tation is the drying of cacao. Hudson does not seem 

to attach much importance to sun-drying, whereas 

several of the other writers do, on the score that 

the process works slowly, so that the air has time to 

penetrate into the bean, and to complete the process of 

oxidation. As regards drying machines, Hudson’s 

essay provides very useful information. In this con- 

nexion the possibility of an extended employment in 

the future of the vacuum drier is of interest. The 

same writer's remarks on polishing machines should 

also be noted. 

Nowadays, every manufacturing process must have 

its by-products. The fermentation of cacao, we are told, 
cannot be an exception to this rule. The world’s output 

of cacao is, at present, about 227,500 English tons. 

According to Hudson, the fermentation of 200 tb, of 

eacao yields 2 gallons of vinegar, which would mean 

that 227,500 tons produce 5,096,000 gallons, valued 
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at 2s. to 2s. 6d. per gallon+ wholesale. The greater 

portion of this vinegar, during the process of ferment- 
ation, drains away and is wasted, and one must 

express agreement with the editor of the book under 
review, that growers should look into this matter more 

carefully with the object of increasing their profits by 
by checking what 1s, at present, both a waste and 

a nuisance. 

Space will not permit the discussion of the many 
other points of interest and importance with which 
the book deals. Attention may be called to the close 
parallelism between the curing of cacao and tea, 
dealt with chiefly by Schulte, but also noted upon by 

Sir George Watt. Schulte’s remarks concerning the 
tasting of cacao samples are likewise worthy of careful 

consideration. 

AGRICULTURE IN THE EAST. 

THE RUBBER POSITION. 

In continuation of the subject of the price of plan- 
tation Para rubber, dealt with in a recent editorial in 
the Agricultural News, attention may be given to an impor- 
tant article concerning the possible over-production within 
the next few years, published in a recent number of the 
India Rubber Journal (August 30, 1913). 

Briefly summarizing the views put forward by the 
writer of the article (Mr. C. C. Mallet), it may be stated 
first, that it is believed that in the near future there is 
considerable possibility of fine hard Para on the London 
market falling to 2s. 6d. per Ib. In considering how this 
drop would affect the price of plantation Para, it is 
pointed out that the present situation as regards prices 
and demand is artificial. At the present time there is no 
over-production, but there is great need for action to be 
taken in the direction of the standardization of plantation 
Para, in combination between the various Companies, and 
in the direction of attaining modifications in regard to 
Government specifications. 

In 1916, estimates show that there will be over-produc- 
tion to a certain extent, but Mr. Mallet suggests that this 
could be stopped if the companies refrained from tapping 
for another year the newly planted areas coming into 
bearing. On the other hand, in 1917 a considerable over- 
production will have to be faced, for it is estimated that the 
yield will be 200,000 tons against a consumption of about 
160,000 tons. This clearly indicates the necessity for 
restriction of output during 1917, and for several years to 
follow. 

Coming then to the main point of Mr. Mallet’s argument, 
it is seen that this restriction might be accomplished in two 
ways: (1) either by tapping each tree,every other day; or, 
(2) by throwing out of tapping and upkeep for a year 
a large area and maintaining estates’ staffs and labour 
at a low level. In view of the possibility of the spread 

+These figures are quoted from page XXXIV of the 
Preface; but they seem rather high.—[{Ep. A,N.] 
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of disease through neglect; and general depreciation, (1) 
commends itself as being the most suitable course to be 
followed. The object of the restriction would be this: The 
output of plantation Para would be limited to a certain 
extent, so as to allow a reasonable quantity of fine hard Para 
to remain on the market at 2s, 6d. to 3s. per Ib. Since the 
Brazilian supply could not be increased, and since by 
standardization and co-operation plantation Para had been 
recognized as being on the same commercial plane as the 
Brazilian product, the manufactures would have to pay the 
same price for plantation Para as for Brazilian Para. 

If the output of plantation Para be unlimited, 
Brazilian rubber will be driven from the market, and prices 
will fall ‘with a horrible slump.’ 

This important view Mr. Mallet supplements with lists 
of interesting figures showing the difference between the 
margin of profit for unrestricted and restricted production 
under the circumstances already described. If, in 1917, the 
market is allowed to be swamped with plantation Para, the 
price as already indicated, is bound to drop—possibly to 
ls. 6d. per tb.; and although unrestricted production would 
mean greater output, it would leave a margin of profit of 
only a few hundred pounds per annum from an area of 1,200 
acres above the estimated profit on a restricted output. 
This small increase would have against it the enormous risk 
of not being able to dispose of half the rubber produced. 

A highly articulated system of seed farms has been 
organized in the Central Provinces of India. This organiza- 
tion is described in an article by G. Evans, M.A., Deputy 
Director of Agriculture, Northern Circle, Central Provinces, 
in the Agricultural Journal of India for July 1913. 
Briefly stated, the Government undertakes to produce seed 
at a central farm. In co-operation with this farm are the 
leading land-owners who also raise seed supplied from the 
central station. Under these come district Agricultural 
Associations who are again divided into Agricultural Unions. 
Incorporated with the Agricultural Unions is a central seed 
store which registers orders for seed, and arranges the supply 
from the incorporated seed farms. It also arranges for the 
disposal of surplus produce in bulk. The seed is graded by 
a specially trained man, and thus no seed not up to standard 
is sold for sowing from the seed farms,. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture returned 
to Barbados on Monday, October 6, 1913, by the R.M.S. 
‘Tagus’ after three months’ duty leave spent in England. 

It is stated in the Lowistana Planter (July 26, 1913) 
that an asbestos roofing has been found to put a stop effect- 
ively to conflagrations. The roofing is composed of a felt 
made from asbestos rock reduced to fibres. Layers of this 
stone felt are cemented together with Trinidad lake asphalt, 
the whole forming a roofing that is literally a sheet of 
flexible stone. It may be added that since asbestos, as_ well 
as being incombustible, is a bad conductor of heat, its 
employment for roofing purposes in the Tropics should tend 
to lessen the internal temperature of the buildings on which 
it ig placed. 
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FRUIT AND FRUIT TREES. 

MANURIAL AND SHADING EXPERIMENTS 

WITH CACAO IN CEYLON. 

It has been established in the West Indies, particularly 
at Dominica, that the most remunerative form of manurial 
treatment for cacao is mulching, and, to a less extent, the 
application of cotton seed meal. Results somewhat different 
to these have been obtained in Ceylon. 

In Bulletin No. 5, issued by the Department of Agri- 
culture, Ceylon, a table of figures is given which sets forth 
the results of the cacao manurial experiments at Peradenyia, 
1906-12. In this it is seen that the unmanured or control 
plot gave 2°6 ewt. of cured cacao, whereas the application 
of sulphate of ammonia, at the rate of 250 tb. per acre, to 
another plot of the same size led to the production of 
6-0 cwt. of cured cacao. A similar increase resulted from 
the application of 107 Ib. per acre of potassium chloride. 
These manures just mentioned produced the maximum 
increased yield. Trenched and buried debris with lime 
applied at the rate of 10 cwt. per acre led to the production 
of 4 2 ewt. of cured cacao; basie slag (at the rate of 250 bb. 
per acre) buried with lime and twigs also gave 4:2 cwt.; 
trenched and buried debris with 10 cwt. of lime and forked 
round, resulted ina yield of 3°6 ewt.; cattle manure forked in 
round the trees (at the rate of 10 tons per acre) gave 4'0 cwt.; 
ground nut cake (at the rate of 896 Ib. per acre) gave 50 ewt. 

It is stated in tke bulletin that these results are pub- 
lished as records, not with a suggestion that any finality has 
yet been reached, since subsidiary influences will require 
many years to be eliminated. | That influences other than 
those exerted by the manures applied are at work, is indicated 
by the behaviour of the unmanured plots, No. 37 giving 
over 100 per cent. more cacao than No, 32. 

Turning to the subject of the shading experiments 
dealt with next in the publication, the figures presented 
clearly indicate the evil effects that may follow from not 
shading, or insufficiently shading, young plants. In the 
table of results it is seen that the percentage of survivals 
in 1912 of original trees was as follows: no shade, 37; low 
shade, 57; high shade, 88. 

Tt is added that no further records will be kept of the 
shade effects, since they cannot have a very wide application, 
as localities with different elevations and rainfall require 
different treatment. 

ANONACEOUS POSSIBILITIES FOR 

THE PLANT BREEDER. 

A consideration of a very apposite nature is pointed out 
by P. J. Wester, in the Philippine Agricultural Review (July 
1913), to the effect that the reason why many tropical fruits 
lack that distinction and flavour which characterize fruits of 
temperate countries is because fruit culture in the Tropics 
has never been the subject of very systematic selection work. 

One of the most interesting groups of plants to which 
the plant breeder in the Tropics may devote his attention, 
is the genus Anona (see Agricultural News, Vol XII, p. 68). 
including some sixty or more species, and the closely related 
Rollinia, with over twenty species belonging to the family 
Anonaceae, of which an unusually large number of species 
bear edible fruits. It may be noted in passing, as an inter- 

esting botanical fact, that nearly all the Anonas and all the 
Rollinias, so far described, are indigenous to the New World, 
nine species of Anona having been discovered in Tertiary 
deposits in Europe. 

From the economic aspect, the value of the species of 
these genera lies not only in the usefulness of their fruits, 
but also in the unusual vigour of their growth, their wide 
distribution under different conditions, and their decorative 
value. 

LITTLE-KNOWN SPECIES OF ECONOMIC VALUE. 

The main object of the paper from which the above 
considerations have been abstracted is to supply a more or 
Jess complete list of the different species together with their 
more pronounced characteristics. Amongst this list it may be 
of interest in the West Indies to call attention to 
A, caeans, Warm., an attractive tree with edible fruit, 
This plant, like those which follow, is indigenous to Brazil. 
A. geraensis, Barb., is a shrub 1 to 2 metres high with 
yellow flowers and aromatic fruit with white flesh. It is 
noted, in regard to A. glabra, L. (the Mamon), that 
this has been found a satisfactory stock for the cheri- 
moya, the custard apple, the sour sop, and it appears 
promising for the Biriba (Rol/inia orthopetala, |A.| DC.) too’ 
This latter tree, also a native cf Brazil, possesses a rapid 
and vigorous growth, attaining to a height of 10 metres, It 
has been said that its fruit grows as large as a child’s head, 
but according to more authentic accounts, this statement is 
an exaggeration. The flesh of the Biriba is white, sweet 
and deliciously flavoured. 

Reference is also made, in some detail, to the charac- 
teristics of the sugar apple, sour sop, cherimoya, marolo and 
other fruit trees well known in the West Indies; but the 
point which is emphasized in general, is that the quality of 
these and the fruits specially referred to above, could be 
vastly improved by hybridization and careful selection, 

COST OF ESTABLISHING A COCO-NUT 

PLANTATION. 

Interesting estimates are put forward in Bulletin No. 25 
entitled The Philippine Coco-nut Industry, issued by the 
Department of Public Instruction, Manila, to show the 
expenditure and the revenue during the first ten years of 
a 2,500-acre coco-nut plantation on an island in the 
Philippines. 

The following figures are reproduced from these 
estimates:— 

Expenditure. tevenue, 

First year 41,606 Sixth year 27,270 
Second ,, 35,906 Seventh ,, 54,545 
nirdaees 32,281 Eighth _,, 86,360 
Fourth ,, 23,581 Ninth _,, 115,905 
Bifth- .; 35,331 Tenth ,, 131,815 

Total 168,705 (=$67°50 
per acre. ) 

For the sixth year, and those which follow, the 

expenditure is put down at 525,000 per annum, After the 
tenth year the revenue would remain constant at about 
$136,000, giving a net income per annum of $111,360, and 
hence a dividend of 87 per cent. 
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SUGAR INDUSTRY. 

CLARIFICATION OF CAN# JUICE BY 

ELECTRICITY, 

One of the latest and most interesting topics in the 
“sugar industry is the clarification of cane juice by electricity. 
The following table of figures which, it is claimed, show the 
-ehanges which the electrolytic process* induces, are taken 
from the Louisiana Planter (August 9, 1913):— 

After 
treatment, 

Before the liquid 
treatment. decanted. 

Beaumé 12:00 10:40 
Density 10°89 10°76 
-Solids 21:45 18:50 
Sucrose 17:10 17°89 
Water 78°45 81°50 
Purity 79°72 96°70 
Glucose 0:29 07328 
Ashes 0:04 0:031 

In the issue of the same journal for September 9, 1913, 
E W. Ludwig discusses the criteria of the industria] possi- 
bility of the idea. The greater portion of this discussion 
devolves upon the results tabulated above, which, it is stated, 
have little bearing on the practical question as to whether 
the process can be made an industrial success. 

The criticisms of the writer referred to above on the 
figures quoted, may be summarized as follows: — 

(1) Owing to the fact that the electric current induces 
precipitations, combinations and the evolution of gases, the 
first three lines of figures which deal with specific gravity 
show nothing definite. 

(2) In the fourth line, the highe: percentage of sucrose 
shown, is inconclusive, because the process leads to a loss of 
water by evaporation. The higher percentage of sucrose in 
the juice after treatment is not necessarily proof of this loss 
of water, because some of the soluble constituents of the 
original juice have been precipitated. 

(3) The extraordinarily great increase in purity is 
regarded with suspicion on general grounds. 

(4) The glucose percentages have no significance 
because the sucrose figures are unreliable. 

(5) The accuracy of the ash determinations is 
questioned because (a) they are very abnormal, (b) other 
investigators have found that the electrolytic process increases 
the ash percentage. 

(6) Changes in regard to acidity, of considerable 
importance, are not given. 

PROPER TECHNICAL WAY TO APPROACH THE SUBJECT. 

The article under consideration then gives a list of the 
data required before the industrial feasibility of electrical 
clarification can be established: 

* It may be explained for the benefit of the general reader 
that the electrolytic process consists, in principle, in passing 
an electric current through a liquid in which ave immersed two 
metal plates each of which is attached, respectively, to the two 
poles of a generating plant. The curvent passing through the 
liquid from one plate (or electrode) to the other, sets up 
chemical changes between the material composing the plates 
and the liquid, or the substances dissolved in the liquid,— 
{Ed. A.N,] 
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, destruction of glucose. 

NEWS vs ior 

(1) Operating expenses: (a) consumption of electroda 
per litre of juice treated; (b) consumption of electricity 
per litre of juice treated; (c) extra supervision and labour; 
(d) price of electrode material. é 

(2) Time taken to clarify a certain volume with an 
apparatus of specified size. 

(3) Percentage loss (if any ) of sucrose in treatment, 
(4) Decrease in acidity of 10 ¢.c. of juice by treatment. 
(5) Increase of true purity. 
To avoid experimental errors, 20,000 gallons of juice 

should be employed to obtain data (1), (a), (b), (2), (4), and 
(5), which should all be determined on the same juice whose 
purity should be stated. 

LOSS OF ELECTRODE AND OF SUGAR, 

In elaborating these points it may be added that the 
question of the consumption of electrodes is an important 
one. Only electrodes constructed of material that can 
undergo chemical changes have proved practicable in the 
process, although it is stated by Warren (Louisiana Planter, 
August 9, 1913) that Murphy has invented a metal (alloy) 
which undergoes no appreciable loss, whilst answering satis- 
factorily requirements as regards clarification. This Ludwig 
describes as ‘downright, unblushing alchemy.’ 

Recognizing the fact that the electrodes must undergo 
some change, it 1s, to continue the main point at issue, 
important that they should be constructed of a metal which 
is cheap and readily available in large quantities. Aluminium 
answers this purpose satisfactorily from a chemical aspect, 
but the fact that the metal is in the hands of a few corpora- 
tions who may at any time combine to force the price up; 
has to be taken into careful consideration. 

Finally, in regard to determinations concerning loss of 
sugar, it is essential to work first with artificial juice contain- 
ing no sucrose, in order to prove definitely that there is no 

This information” would enable the. 
glucose ratio to be used as a reliable test for sucrose. The 
only other way to determine the sucrose would be to obtain 
the weight of sucrose present in a certain weight of the juice. 
This would be a longer process, but more preferable. 

Jt has already been noted that acidity figures have not 
yet been given, Ludwig believes that the question of acidity 
will be found to be of great importance, and that even if the 
electrolytic process is introduced, as it probably will be, the 
employment of lime for neutralization purposes will never be 
entirely dispensed with. 

THE WORLD'S CANE SUGAR INDUSTRY. 

Recently the above book has been reviewed in consider- 
able detail by G. Clarke, F.1.C., Agricultural Chemist to the 
Government of the United Provinces, in the Agricultural 
Journal of India (July 1913). 

The general conclusion arrived at is that the most 
valuable and interesting information from different countries 
is given, in the book, on the following points: (1) the price 
of cane; (2) the out-turn of sugar per hundred cane; (3) the 
yield of sugar per acre. 

It is shown in the article acknowledged above that the 
price of cane in Cuba is not high in spite of the scarcity of 
labour, owing to ratooning. In Hawaii, however, because of 
labour difficulties, the price is high, but is somewhat com- 
pensated by a big out-turn of sugar. 

In conclusion it is suggested that it might be found 
desirable in a new edition to present a little more informa- 
tion in regard to the working of the central factory system. 
in the West Indies,—information which would be welcome~ 
to East Indian readeys, 
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FIBRES. 

WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date September 22, with 
reference to the sales of West Indian Sea Island 
cotton :— 

Since our last report the largest buyers of West Indian 
cotton were approached, with a view to moving off the 
stock, and, although they have no immediate want of cotton 
for several months, they have relieved the situation by 
purchasing about 1,300 bales, and these will probably have 
to be stocked for several months before being used. 

The sales include about 500 bales St. Vincent chiefly 
from 19d. to 20d., with a few lower lots at 163d. to 18d., and 
better parcels at 21d.; about 400 bales Antigua, chiefly 163d. 
to 174d, and the remainder composed of St. Martin, Nevis, 
Montserrat, Anguilla, St. Kitts, St. Croix, Barbados and 
St. Eustatius, from 164d. to 174d. together with very 
superior stains at 11d. and off-coloured cotton 13d. to 15d. 

Whether these sales will lessen the demand for early 
new crop cotton when it comes forward, depends largely on 
the quality. If the crop is better than last season, spinners 
might continue to add to stock; otherwise they naturally are 
not in immediate want. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending September 20, is as follows:— 

With the exception of a sale of 28 bales Extra Fine off 
in preparation, of old crop cotton, the market remains quiet 
and unchanged. | 

Of the new crop, the receipts this week were only 
3 bales, making 6 bales to date, and it probably will not be 
before the early part of October that the receipts will be 
sufliciently large for any of the new crop to be shown on the 
market. We nominally renew our last quotations:— 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26c,towic. = l4edetolbtd. , 5) ls) 
Fine 25c. = 144d. Se oasMeee Lee 

fixtra Fine off 240, to 26c. = 133d. to 144d. , 
1n preparation 2 ees 
Fully Fine off | 22¢ 
in preparation {~~~ 
Fine offin 20c 
preparation jf~ 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to September 20, 1913, 
were 311 bales, 397 bales, and 50 baies, respectively. 

= 124d. : 

= 11}d. ss 

Cotton Problems in Louisiana.— Circular 
No. 130 of the Bureau of Plant Industry, United States 
Department of Agriculture, suggests the following measures 
of improvement in regard to cotton cultivation in Louisiana: 
(1) The investigation of new long-staple varieties of cotton 
and improved cultural methcds; (2) the organization of cotton- 
growing communities, particularly in regard to protection 
against the boll weevil; (3) the education of the consumer 
regarding the value of long-staple cotton as a means of secur- 
ing strength and durability in clothing and other textile 
products; (4) the acclimatization of other tropical crops to 
ensure a diversification of agriculture. 

THE EAPOK INDUSTRY. 

Much information concerning kapok or silk cotton;. 
the product of the tree Hriodendron anfractuosum, 
has been given in the Agricultural News (see Vol. XI, 
p- 324). Recently the Department of Public In- 
struction of the Philippine Islands has _ issued 
a Bulletin (No. 26) which describes the various details. 
of this important industry. As regards the possibilities. 
of its development, in the Philippines, the writer of 
the Bulletin offers the following remarks:— 

Heretofore the principal drawbacks to the production of 
kapok in the Philippines for export purposes have been the- 
ignorance of the producers as to the full merits and value of 
the product in the markets of the world, and also the lack of 
suitable machinery for cleaning it. These drawbacks may be 
said to have now beeneliminated. ‘The necessary information 
has been given to both producers and local buyers, suitable 
machines of large and medium capacities are now available, 
and it is now hoped that the industry will develop in response 
to the increasing demand for the product, and to the extent 
warranted by its admirable qualities. 

The principal steps in the kapok industry which claim 
the attention of the prospective producer and upon which 
depends his ultimate success are: First, the judicious selec- 
tion of a location haying suitable soil and climatic conditions; 
second, the necesssity of raising kapok on a large scale or in 
localities of sufficient propinquity; third, the adoption of the 
proper cultural method by which kapok can most economi- 
cally and conveniently be raised: and fourth, the use of 
modern machinery for cleaning and baling the product, as 
well as the exercise of judicious methods in the handling of 
it prior to and after, cleaning. 

A careful review of the statistics showing the production 
and value of kapok floss and seed in Java will conclusively 
prove that a serious attempt toward the establishment of this 
industry in the Philippines 1s justified. The Bureau of Agri- 
culture is well satisfied with the outlook for this industry, 
and several communications have recently been received from 
a number of manufacturers in the United States who are 
desirious of handling the Philippine product, and who have 
quoted prices ranging from 65 to 90 centavos per kilo, laid 
down in New York or San Francisco. These facts, together 
with the facility of raising kapok in the Philippines and its 
freedom from any dangerous enemies or disease, should 
recommend to the attention of the Philippine planters as 
well as the Philippine buyers and exporters, the advisibility 
of building up this industry and endeavouring to supply the 
larger part, at least, of the American and Australasian 
markets. The Java product enters the United States market 
free of duty; and our product must, therefore, for the present 
at least, compete on even terms. As regards the Australasian 
market, both Java and the Philippines are also on the same 
footing; this is no reason, however, why the latter should not 
be able, in the near future, to supply a large part of the 
demand from the neighbouring British Colonies. 

The possibility of establisning a kapok industry 
in the West Indies is nob very hopeful, owing to the 
comparatively small size of the estates bound up in 
other interests. Isolated silk cotton trees occur, 
however, and thé fibre should always be collected 
where possible, unless, as in St. Vincent, it is desirable 
to destroy these trees owing to their harbouring 
a pest of a fibre that is far more valuable than kapok, 
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AGRICULTURAL ENGINEERING. 

MECHANICAL EXTRACTION OF RUBBER. 

About two months ago, the Hon, W, L. Thornton of 
Tobago wrote to this Office for further information in regard 
“to the rubber-extracting machine known as ‘Valour’, a note on 
~which appeared in the Agricultural News for July 5, 1913. 
Mr. Thornton suggested that the machine might be of use 
in connexion with Castilloa. The matter was followed up 
immediately, and we are now in receipt of fuller information, 
‘forwarded from Paris, from the Agency of the Valour Rubber 
Extracting Machine, Ltd, whose Head Office is at 31, 
Copthall Avenue, London, EC. 

KINDS OF RUBBER EXTRACTED. 

So far, the machine—which will be described later in 
detail—has been employed chiefly forthe extraction of root 
rubber (Landolphia spp.) and rubber from. Manicoba 
(Manihot spp.). It is stated by Professor Jumelle of 
Marseilles in /e Caoutchouc et la Gutta-Percha (December 15, 
1912) that the machine might be used in the case of 
Funtumia trees also, No details, however, are given, 
There can be no doubt that the method is best suited to the 
-extraction of Landolphia, because in the rhizomes of these 
plants, the latex exists in a coagulated form and merely 
requires separation. In other words, tapping is imposs- 
ible. It may be noted, in continuation of this point, 
that Landolphia rubber extraction is one of the main 
industries of East Africa. In his book, Mozambique: 
Its Agricultural Development, Mr. R..N. Lyne (Director of 
Agriculture, Ceylon) says: ‘I am convinced that without 
machinery, root rubber cannot be profitably worked.’ 

Although the usefulness 
mubber can be regarded as established, the point of 
immediate interest in the West Indies is—Can it be econo- 
mically employed in any way for Castilloa elastica and 
for Jequié Manicoba (Manihot dichotoma)! This latter 
species appears to be well adapted for growth in the drier 
islands, and considerable areas of Castilloa are already 
established in Trinidad and Tobago, and to a less extent in 
Dominica and Grenada. The machine economises labour, 
and Castilloa yields 4y tapping are low. The answer to the 
above question may hest be preceded by a short account of 
what the machine has been found capable of doing. 

WORKING OF THE MACHINE, 

Each machine is composed of a large cylinder, the 
sides of which are perforated. It is mounted horizontally 
on iron bearings and revolves at the rate of forty-five 
revolutions a minute. Inside the cylinder are five iron 
rollers, each weighing 37°5 Ib., which are free, so that when 
the machine is put in motion, these continually come into 

contact with, and completely pulverize, the bark which has 
previously been introduced. Water is passed in through 
a pipe. This together with all the debris leaves the cylinder 
through the perforations, and after an hour or so nothing 
remains within the cylinder but pure rubber, 

Each machine requires 3 h.p. to drive it. Generally 
it is economical to employ a battery of six machines, and 

-a 24h.p. engine. Each cylinder is able to receive 70:5 bb. 
of bark. A battery of six will deal with about 400 bb. 

:in an hour and a half. 
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SPECIAL ADVANTAGES, 

It should be noted here that the arrangement can work 
without water—a very important feature under certain 
circumstances. Other advantages are that the machines. 
can be operated either by motor power or by hand, and that 
no part of the machine is too heavy for a man to carry. 

COST, 

The installation of a battery of six machines with 
a 24h. p. engine, and all. accessories, at a point not more 
than 50 kilometers from the nearest railway station or 
shipping port, costs 50,000 francs (about £1,960). The 
total working expenses are put down at 410 francs (about 
£16) per day, and under average conditions this should 
leave a net profit of 790 francs (about £31) per day. Thesa 
figures refer to large exploitations of root rubber. In the 
West Indies a single cylinder worked by hand power 
would probably only come within the bounds of practical 
considerations, 

THE MACHINE AND CASTILLOA EXTRACTION, 

O. F. Cook, in Bulletin No. 49 of the United States De- 
partment of Agriculture, discusses the possibilities of extracting 
latex from the temporary branches and the unripe fruit of 
of Castilloa. It isa point worth bearing in mind, that the 
machine under consideration might serve a useful purpose in 
this respect. Of course, it must be remembered that the 
machine is more in the nature of a separator than anything 
else, and in this respect it might be useful for cleaning scrap 
rubber that has coagulated on the trees. The point may be 
raised as to why it is that Castilloa with continuous tapping 
gives lower yields. The question does not seem to have 
been raised as to whether it may not be due in part to the 
coagulation of the latex in the bark. If this were so, the 
possibility of barking Castilloa would be worthy of consid- 
eration, and then the question of the employment of the 
rubber-extracting machine would be a very vital one.* 

Alcohol as a Motor Fuel.—It it could be defin- 
itely decided whether motors for agricultural work can be 
constructed to use alcohol instead of petrol as a fuel, it is 
believed that the question of employing alcohol as a motor 
fuel would be of very great agricultural importance, 
According to The Times (July 22, 1913) Mr. E. G. Evans, 
representing the South African Agricultural Union has 
maintained that, under the foregoing conditions, if only 
motor fuel could be produced from a growing product such 
as maize, the benefits would be very great. It is sug- 
gested in continuation of this view, that engineers should 
direct their attention immediately to the construction of 
motors suited for use with alcohol. 

The whole subject is of much interest, in view of the 
great importance which is now being attached to motor 
cultivation in places where the soil is heavy, or where labour 
is scarce, or where the tsetse fly will not allow cattle to 
work. It may be added that the subject is of particular 
significance when considered in conjunction with the views 
put forward in the editorial of this issue, in regard to the 
manufacture of alcohol during the fermentation of cacao. 

*It would be useful to have the views of Castilloa growers 
on this subject.—[Ed. A,N.] 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in this number comprises a review 
of a recent work on the fermentation of cacao. 

Vor. XII. SATURDAY, 

On page 323, will be found an article containing 
suggestions in regard to the action that should be 
taken by growers of plantation Para rubber, in view of 
the likely over-production which will occur in a few 
years time. 

Under the general heading of Sugar Industry, on 
page 325, will be found an article reviewing recent 
Perle on the clarification of cane juice by electricity. 
Suggestions as regards future investigation are given. 

On page 327, will be found an article dealing with 

the mechanical extraction of rubber. Particular atten- 
tion is given in this article to the possibility of employ- 
ing a machine in connexion with Castilloa elastica. 

A note and comment on this page deals with an 
interesting aspect in regard to the ettect of the Reci- 
procity Agreement between the West Indies and 
Canada. 

Insect Notes, on page 330, contain several! articles 
of much general interest. 

Four articles are given on page 335 in this issue, 
dealing with Soil Investigations. 

An account of some interesting Japanese work 
will be found under Fungus Notes, on page 334. 

Exports from West Indies to Canada, 1912-13. 

Owing to the fact that 1912-13 covers the last 
trading period previous to the coming into operation 
of the Canada West India Reciprocity Agreement, the- 
Canada West India Magazine (August 1913) has 
reviewed at considerable length a recent Canadian 
Report on the trade between the two countries for 
that year. It is*Stated in the article, that the report 
can be regarded asa suitable standard by which all 
future trade operations can be ganged and the success 
of the Agreement measured. We hardly think so. 
As Mr. Mousir, the writer of the review himself points 

out, there was a considerable decrease in the trade 
during 1912-13, occasioned principally by the occurrence 
of severe droughts in the West Indies. There was an 
actual drop in value of West Indian exports to Canada 
amounting to $1,128,000 and of Canadian exports te 
the West Indies, of 113,000. 

Care must be taken in attributing any improve~ 
ment which may take place this year to the effects of 
the Agreement unless the climatic conditions in the 
West Indies are the same as last year. 

Only under such conditions will it be possible to 
gauge at all definitely any beneficial influence that 
may accrue from the reciprocity arrangement in 
regard to total trade, though of course the ratio 
between West Indian trade ° with the United States 
and Canada is another matter 

Se ee 

The Future of Tropical America. 

Profusely illustrated with most exceilent photo- 
graphs and containing a detailed account of the agricul- 
tural and social conditions in the tropical states of 
America and in the West Indies, the publication of the 
Tropical Exploitation Syndicate, Limited, bearing the 
above title, should prove both attractive and useful to 
those who contemplate investing capital in Central 
America. 

For purposes of description, the countries are 
divided into tour groups. The fourth group includes 
Trinidad. In connexion with this fact it may be noted 
that a further series of articles on the West Indian 
Islands is now in course of preparation. At the end 
of the publication an account is given of the systems of 
cultivation of coco-nuts, cacao, coffee, limes, sugar, 
bananas, and pine-apples. 

The only disappointing feature of the publication 
is that the title leads one to expect that something 
definite will be ‘said concerning the opportunities 
and scope for capital and labour in the different 
countries dealt with. The main theme is that the 
Panama Canal will entirely transform Central America 
from the economic’ point of view. On this subject the 
writer of the publication offers some very soul-stirring 
remarks, of which the following is a specimen: ‘Here 
are a number of countries among the richest in the 
world in mineral wealth, in soil and in natural 
products, which have until now, been more or less cut 
off from the markets of civilization. At present Asia 
is practically closed to the exports of these countries 
—by sea, by the long and dangerous passage, marked 
by thousands of shipwrecks, round Cape Horn, ana by 
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‘land by the difficulties of the Andes, stretching their 

vast and rugged bulk from Panama on the North, to 
the extremity of Patagonia on the South. For the 

future the easy passage of the Canal will be theirs. The 
eastern and western hemispheres will meet at their doors 
and bring with them a Pactolean flood that will, it is 
believed, metaphorically turn their soil into gold. 
Upon these countries the eyes of the keenest business 
men of the world are fixed, and it is here that the next 
few years will see development unparalleled in the 
world’s progress. Everything conspires to promote 
their development, and land which hitherto it had not 
paid to cultivate beyond the immediate necessities of 
the inhabitants, will appreciate in value as markets for 
its produce insatiable and lucrative, are opened within 
easy access. 

It is to be hoped that this wz:!l be so. 

> 

Opportunities for Planters in British Honduras. 

In continuation of this subject of the latent 
agricultural wealth in the Tropics, attention may 
‘be called to an article which has just appeared in 
The Field (August 23, 1915). The writer of this 
account, after referring to the divers: crops which 
‘can be grown in the Colony, calls attention to the 
tribute paid to British Honduras by Sir Daniel Morris, 
when he said, thirty years ago, that in the surpassing 
richness of its soil, in its wonderful facilities for the 
growth of numerous tropical plants! and im its  prox- 
imity to, and close connexion with, the large and 
increasing markets of the United States and Canada, 
this Colony possesses advantages unequalled by any 
country in the Kast Indies. 

In the face of these facts the writer seeks to 
explain the cause of neglected opportunities in British 
Honduras. It has been said that agricultural progress 
is retarded by difficulties of labour; but it has to be 
remembered that with the completion of the Panama 
Canal a large number of Barbadian and Jamaican 
labourers will be out of employment. Moreover, there 
are in British Honduras various tribes of Indians who 
would make, it is said, excellent agricultural labourers, 
‘and would be willing to work for low wages. 

a 

Periclinal Chimeras. 

It is yet too early to fourm an estimate of the 
economic value of Dr. Winkler’s discovery that it 1s 
possible to clothe one species of plant in the skin 

‘of another. Considered in relation to certain observa- 
tions that will shortly appear in an article on the 
stomatal characteristics of varieties of sugar-cane in the 
West Indian Bulletin (Vol. XII, No. 4), the exist- 

‘ence of periclinal chimeras—the name applied to the 
above-mentioned class of hybrid—opens up new lines 
of thought that cannot be disregarded in the future 
by plant breeders and those interested in genetics 
generally. 4 

' In the Jowrnal of the New York Botanical 
. Garden (August 1913), Dr. A. b. Stout gives a highly 
instructive historical account of recent work on graft- 
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hybrids, in which Dr. Winkler’s work predominates. 
This investigator grafted the tomato and nightshade— 
two distinct and well-marked species. When the scion 
was well established, he decapitated the branch, cut- 
ting through the points of contact between the scion 
and stock, thus exposing on the cut surface the two 
kinds of tissue and the two lines of contact between 
them. On this surface a callus formed from which 
buds arose. If a bud arose entirely from a portion 
that was nightshade the branch was purely a night- 
shade in its characteristics: if from a segment of tomato 
tissue, the branch was pure tomato. If, however, 
a branch arose over the line of juncture, it was com- 
posed partly of tomato and partly of nightshade tissues.. 

In continuing his experiments, Dr. Winkler 
obtained from an adventitious branch, plants that 
were neither tomato nor nightshade, though with one 
exception, each resembled the tomato more closely than 
the nightshade, or vice versa. 

It was at first thought that these new plants were 
real graft-hybrids, resulting from the fusion of the: 
vegetative cells of the two original species. Micro- 
copic examination—prompted by Baur’s discovery that 
white-bordered leaves have peripheral layers of white- 
cells covering green ones—showed that one of Winkler’s. 
hybrids which resembled somewhat the tomato, had 
really a nightshade body covered with tomato cells. 
Another had a tomato body covered with nightshade 
cells. 

It may be added that, at present, the only true 
graft-hybrid known appears to be Solanum Darwin- 
ianum. This plant is really the result of vegetative 
cell-fusion. 

EE 

Proposed College of Tropical Agriculture 

Ceylon. 

A brief reference to this subject was made in the 
last issue of the Agricultural News. From an 
article in the Tropical Agriculturist (August 1913) it- 
appears that the scheme which has been put forward is- 
purely tentative and that nothing definite has as yet- 
been decided upon in regard to the building of the 
institution.. The article under consideration 1s accom- 
panied by suggested designs for the college, which, it 
1s proposed, shall be situated at Peradenyia. The 
cost of the proposed buildings, as designed, would be 
about £38,000. 

The subjects which the institution proposes to 
teach include the ordinary ones in which instruction is. 
given in agricultural colleges. Dealing with the 
question of the teaching statf, the article makes very 

sound suggestions, particularly in regard to the 
Principal, whose ability as an organizer, and education- 
ist, and as a specialist in tropical agriculture would 
be of the greatest importance. Much, it is believed, 
would depend upon getting the right man for the 
head of the college, and it is snggested that before any 
further action is tiken,a Principal should be appointed 
who should superintend the construction of the build- 
ings and their equipment, and arrange in advance the 
preliminaries of general administration. 

in. 
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INSECT NOTES. 

HOW TICKS ARE’ KILLED IN THE 

DIPPING OF CATTLE. 

The Agricultural Journal of the Union of South Africa 
for July 1913, contains an interesting article by H. E. Laws, 
B.Sc., F.1.C., giving the conclusions arrived at after a series 
of experiments designed to demonstrate the manner in 
which ticks are affected by the soluble poison (arsenic) in 
the dipping mixtures with which tick-infested cattle are 
treated in that country. 

Three theories have been ‘advanced by ditferent investi. 
gators: These are (1) that the tick absorbs the poison through 
its skin while the animal is passing through the dipping 
bath; (2) that the absorption of the poison through the skin 
of the tick takes place after dipping; (3) that the beast 
absorbs the poison into its skin, and the tick sucks in the 
poison with the juices extracted in the process of feeding. 

The experiments are stated to demonstrate conclu- 
sively, that the method expressed in theory (3) is the one 
by means of which the poison in the dipping solution is 
communicated to the tick, and that it is impossible that the 
poison should be absorbed in the manner suggested in 
theories (1) and (2). 

The conclusions seem to be supported by the fact that 
ticks do not gain weight during the process of dipping or 
immediately afterward—indicating that no absorption takes 
place at those times; and further, that when soluble arsenic 
solutions are injected subcutaneously into cattle, the ticks at 
the point of injection and within a short radius (about 
6 inches) are killed. and a subsequent analysis demonstrates 
the presence of arsenic within the bodies of the ticks. 

It is shown, moreover, that the arsenic taken up by the 
skin of the cattle does not enter the blood stream, being 
retained in the lymphatic parts, whence it is extracted by the 
-ticks with the juices of the skin. 

The most efficient arseni¢-containing dip is one which 
penetrates to the skin uniformly on all parts of the body, 
and it has been found that when the arsenic solution is 
combined with an oil emulsion this result is best achieved, 

The same arguments in favour of the arsenic and 
-emulsion combination would apply in the case of animals 
treated by spraying, as well as by dipping. 

It will be noted that these tests were made entirely 
with reference to solutions acting as internal poisons, and 
the results would not be applicable in connexion with the 
use of mixtures having a purely external effect, ie. contact 
poisons, of which kerosene oil is a good example. 

SUGAR-CANE PESTS IN QUEENSLAND. 

The Queensland Department of Agriculture and 
Stock has recently issued Bulletin No. I, entitled The 
Cultivation of Cane Upon Old Lands, by H. T. Easterly, 
General Superintendent of Sugar-cane Experiment 
Stations. 

The subject is dealt with under two heads: (1) res- 
toration of old land, and (2) planting, subsequent 
cultivation, methods of ratooning, and application of 
manures. Under the second of these heads, the pests 
and diseases of cane are diseussed in a brief note, which 
is reproduced below. The account of the severity of 
the attacks of the scarabaeid beetles is of interest in 

connexion with that of the root borers and other 
grubs in West Indian soils, which appeared in the 
Agricultural News, Nos. 285-290, and which is now 
being issued as No. 73 of this Deparvment’s Pamphlet 
Series:— 

The sugar-cane plant in Queensland is subject to many 
pests and diseases The most serious of these, at the present 
time, is the greb pest. ‘The larvae of Lepidiota and other 
scarabaeid beetles attack the roots of the cane, causing the 
stool ultimately tofall and jerish. Thousands of tons of 
cane, particularly in the north, have been destroyed every 
year, and a high price, per tb., is now paid for the beetle. In 
Mackay, over 15 tons of beetles have been captured within 
so short a time as two months, and destroyed. The weevil 
borer (Sphenophorus obscurus) and the moth borer (Diatraea 
saccharalis) do a certain amount of damage, but have not so 
far called for urgent repressive measures. The gumming 
disease of the cane caused by Bacillus vascularum, Cobb, is 
at times a very serious trouble, both in the field and in 
the mill, but so far as the writer’s experience goes, gumming 
of the cane is not found to any extent north of Mackay, 
and appears most prevalent in cooler climates. Sets showing 
gum should never be planted. Certain varieties of cane, par- 
ticularly the older sorts, such as Rose Bamboo and Striped 
Singapore, are particularly liable to the disease, while in the 
best of the New Guinea canes no traces of it have been 
found, though the* poorer kinds are far from immune, 
An entomologist, in the person of Mr. A. A. Girault, is at 
the present time investigating the grub pest, but until his 
enquiries bear fruit, the methods of grub and beetle 
destruction are the best that can be undertaken at the 
present time. One thing appears evident—that where the 
grubs and beetles have been systematically destroyed over 
a period of years, the pest is doing little or no damage. 

Nematodes and fungoid diseases attacking roots are 
also causing alarm in places. The liming of the soil, change 
of plants, and rotation of crops are the surest and safest 
methods for the elimination of these troubles, 

SUCCESSFUL TRANSPORTATION OF 

MILLIONS TO THE BAST. 
Another attempt is now being made to introduce 

Millions (Girardinus poecilloides, de Filippi) into the Feder- 
ated Malay States, in connexion with the work of mosquito 
control in that Colony. 

Early in June of this year a consignment of these small 
fish was sent from Barbados by the Imperial Department of 
Agriculture by the R.M.S. ‘Tagus’. In England the fish 
were transferred to the P. & O. S.S. ‘Nyanza’ which arrived 
at Kuala Lumpur at the end of July, The consignment 
consisted of 12 cases, each case being composed of 
a wooden box containing a kerosene tin properly packed in 
shavings, which acted as a cushion and as a protection 
against extreme changes of temperature. These cases were 
described in an article entitled ‘Millions and Mosquitoes’ in 
the West Indian Bulletin, Vol. IX, pp. 382-90, and in 
Pamphlet No. 55 on the same subject. 

According to newspaper accounts, this consignment of 
millions arrived in excellent condition, the 12 cases con- 
taining over 1,000 living fish. It would seem that with this 
number to serve as_a start, and with the experience gained 
in dealing with a previous lot, a fair degree of success 
might be looked for in establishing millions in the Federated 
Malay States. 
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LIVE STCCK NOTES. 

TUBERCULOUS POULTRY THE CAUSE 

OF TUBERCULOSIS IN PIGS. 

The above interesting announcement is made in the 
Monthly Bulletin of Agricultural Intetligence and Plant 
Diseases (July 1913). 

Fowls fed upon, or inoculated with the substance of 
tuberculous glands in pigs regularly developed tuberculosis, 
but guinea pigs similarly treated remained immune Young 
pigs on being fed on the flesh of tuberculous fowls took the 
infection. It is thought that the disease was due to the 
bacilli of avian tuberculosis, and that by inoculating a living 
pig with fowl tuberculin, it can be determined whether the 
animal is suffering from the avian or mammalian form of the 
disease. Ten per cent. of the cases of tuberculosis in Denmark, 
in which country the experiments were:made, are put down 
to the agency of the bacilli of the avian type. 

PRODUCING WOOL IN THE TROPICS. 

If some use for wool—for instance in the making of 
mattresses—could be devised locally, the efforts which are 
being made in tropical Africa to produce this commodity 
there in large quantities, should be of, immediate interest 
and importance to West Indian stock owners 

According to the Monthly Bulletin of Agricultural 
Intelligence and Plant Diseases (August 1913), in French 
West Africa the existence of vast pastoral districts 

increasing demand in Europe for wool, have 
led the Government to make organized efforts to produce a 
breed of animals, from which fleeces of good commercial value 
can be obtained. The practical possibilities of the scheme 
are made very strong through the existence in the French 
Sudan, of a race of woolled sheep, known as ‘Macina’ which, 
unlike the average sheep in the Tropics, produces wool in 
large quantities. The Government has issued a decree for 
the special improvement of this race, which are by no means 
uniform in type; they are, in fact, a mixture of woolled and 
non-woolled sheep and constant crossing tends to further mix 
the fleeces. 

The decree issued by the Government has had some 
influence, but the most important line of action taken has been 
the establishment of a sheep farm for which Merino rams from 
Barbary have been imported. To show the extent to which 
improvement has been effected, it may be noted that 
the weight of a half-bred fleece is 2} Ib, whilst the indige- 
nous sheep give not much over | tb. The French Govern- 
ment is turning its attention particularly to methods that 
are being adopted in British East Africa in connexion 
with wool production there, namely, the continual introduction 
of Merino rams and ewes from Australia. Owing, however, 
to differences in climatic and other conditions between 
British East Africa and those of the Upper Senegal and the 
Niger, it must be only after most careful enquiry that the 
acclimatizatien of fine-wolled Merinos should be attempted. 

In regard to the quality of the wool of the ‘Macina’ sheep, 
it may be added that this was so poor that it could not be 
dealt with by the weaving machines in Europe owing to its 
being nearly all coarse hair. Its price on the Niger was £20 
to £24 per ton, and in Europe £60. However, as well as 
Increasing the yield, the effect. of crossing with the Barbary 
merinos has had a beneficial effect upon the quality of the 
wool also, but not to the same extent. 

BACTERIA IN MILK. 

In a Circular (No. 18), dealing with the sterilization of 
milking machines, and published by Cornell University, it is. 
stated that the brine solution which has generally been used 
for the treatment of the rubber tubes and the teat cups, does 
not keep them ina sterile condition. In spite of the fact 
that the milking machine excludes external contamination, 
the milk may still have a high bacteria count, resulting from 
its coming into contact with the rubber tube. Itis said 
that the apparatus may be kept practically sterile by the 
use of a salt solution containing chloride of lime, and if the- 
machines are kept in a sterile condition, it is possible always 
to obtain milk with low bacteria counts. 

This latter statement raises the question as to what 
a low bacteria count should be An answer to it is to be 
found in the Hxperiment Station Record (Vol. XXIX, No. 3). 
In the course of some experiments to determine the various 
factors which influence the bacterial content of milk, a. 
sample was carefully drawn in a sterile glass bottle by means 
of sterile copper dippers, and as a rule, the determinations 
commenced immediately, which consisted in incubating some- 
of the diluted liquid with plain agar for seventy-two hours at 
22°C. 

Fifty-three samples were examined in this way, which 
showed an average bacterial content of 47,906 bacteria per 
cubic centimetre of milk. It is stated that Orr has pre- 
viously suggested that clean milk, as it leaves the barn, 
should not contain more than 50,000 bacteria per cubic 
centimetre. 

The extent to which milk can become contaminated 
bacteriologically, may be realized by referring to the 
Agricultural News (April 12, 1913), where a case is described 
of a sample of milk which was found to contain 26,000,000 
bacteria per cubic centimetre.after two days’ incubation at 
37°C. The seller of this substince was fined $37°50. 

In continuation of the note on dwarf cattle in Nigeria, 
which appeared in the last issue of the Agricultural News, it 
may be of interest to point out that in Te Meld (September 6, 
1913) it is suggested that these small short-horned cattle of 
Nigeria may be descended from an African humpless variety 
allied to the Celtic shorthorn, or, like the small black and 
white Shetland cattle, they may be a dwarf variety of a black 
and white Dutch breed. 

It is stated in the Queensland Agricultural Jowrnal for 
August 1913, that prickly pear has been found in Australia a 
particularly good food for pigs. One farmer has erected a 
large boiler in which the pear is stewed, and it is said that the 
concoction fattened a large number of animals. It is thought 
that pigs must take to this diet better than cows, though at 
the same time it is well known that cattle are very fond of 
the green shoots of the spineless kind of pear and devour 
them greedily. 

The subject of cruelty to cattle is taken up by the Port- 
of Sprin Gazette (August 5, 1913) and particular mention is 
made of the inhuman and insanitary conditions under which 
animals to be slaughtered are kept previous to their time of 
death. It is advocated that a pasture should be provided 
adjoining the slaught+r house. This would ensure comfort for 
the animals, and at the same time improve. the condition of 
the carcase for butchers’ meat. Animals brought from Vene- 
zuela are frequently received in very bad condition, ani it 
would only seem to be in accordance with ordinary business 
principles to effect some improvement before the animals 
are slaughtered. 
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GLEANINGS, 

In St. Vincent, experiments are being started to test the 
“keeping qualities of arrowroot and its use for storing steel 
instruments. 

Farmers’ Bulletin: No. 537 of the United States Depart- 
ment of Agriculture is entitled: How to Grow an Acre of 

€orn. This should prove useful in the West Indies. 

According to Diplomatic and Consular Reports, 
No. 5130—Annual Series, high-bred cattle are imported 
into the Rio Grande district of Brazil from Germany. 

The Bulletin de la Association de Plante de Caoutchouc 

{August 1913) calls attention to possibilities in regard to 
the production of oil from Hevea rubber seed. 

A handbook of general information as to the Nyasaland 
Protectorate has just been received from the Emigrants 
Information Office, 34 Broadway, Westminster, London, 

According to Le Bulletin Agricole, a new fungus disease 
of the sugar-cane, known as ‘leaf disease’, has been observed 
in New South Wales. It is stated to be causing very serious 
damage. The scientific name is not recorded. 

It is stated in Diplomatic and Consular Reports, 
No. 5146—Annual Series, that the exports of coffee from 
Antioquia, Columbia, amounted to about 156,000 bags of 
140 th each. Most of this went to the United States. 

In consequence of the dry weather experienced during 
the past month in Montserrat, it is considered likely that 
a considerable proportion of the cotton crop may be reaped 
as a result of second growth as-was the case in 1912. 

Referring to the Imperial resources for mineral oil on 
this side of the Atlantic, the United Empire (September 1913) 
refers to Barbados as a field which gives excellent promise. 
Reference is made to the recent surveys that have been made. 

According to the Department of Land Records and 
Agriculture, Assam, the area under cotton for 1913-14 is 
estimated at 34,700 acres as:against 34,900 acres estimated 
last year. The decrease is mainly due to want of timely 
rain. The prospects of the crop are at present fair. 

Some damage has been occasioned in Nevis to cotton 
by the leaf-blister mite. This is believed to be due to an 
insufficient interval having been allowed to elapse between 
the destruction of the old, and the planting of the new crop. 
Dry weather has no doubt also been an encouragement. ; 

The total area under bananas in Costa Rica at the end 
of 1912 was about 94.200 acres, and new plantations 

amounting to about 7,500 acres were made during the year. 
The export of bananas during 1912 was 10.647,702 bunches, 
an increase of 14°37 per cent. on the export of the previous 
year. 

The Louisiana Planter for July 19, 1913, calls attention 
to the possibility of central sugar factories co-operating with 
municipal authorities for supplying towns with light and 
power and, perhaps, with water. If this could be carried 
intc effect it is believed it would reduce the cost of sugar 
manufacture. 

Up to August 1913, several thousand patents had been 
taken out in the United States on sugar-making machinery, 
processes, etc. There are in the Patent Office, forty-three 
divisions or bureaus, each devoted to one definite subject or 
‘group of subjects, and each division is in charge of an 
examiner’ and several assistant examiners. (American Sugar 
Industry, August 1913.) 

In the fourteenth century, when the African historian 
Ibn Batuta made his journey across the desert from Morocco 
to the Niger, he found that it was the custom for the people 
to store water in trees—a practice still common in Kordofan 
to this day. The tree chiefly used for this purpose is the 
Baobab tree, Adansonia digitata. (The Geographical Jour- 
nal, September 1913.) 

The General Cultivation Committee for coco-nuts 
appointed by the Agricultural Society of Trinidad and 
Tobago, are of opinion that the crime of praedial larceny 
will never receive any appreciable check in the colony unless 
the penalties for the erime include the infliction of corporal 
punishment. (Proceedings of the Agricultural Society of 
Trinidad and Tobayo for August 1913), 

In Nyasaland the question of improved transport 
facilities continues.to receive discussion. As regards cotton 
in Uganda, it is stated that the ginnery buildings and the 
equipment supplied. by the Association to the British East 
Africa Corporation have been erected in the remarkably 
short period of six months. It is anticipated that the cotton 
crop in Uganda this year will amount to 30,000 bales, and 
it is hoped that next season’s crop will exceed 40,000 bales. 

According to the Report of the Commissioner, Southern 
Grenadines, for the year 1912-15, published in the St. Vincent 
Government Gazette for September 4, 1913, the exports of 
cotton amounted to 117 bales of Marie Galante and 9 bales 
of Sea Island, of the total value, £1,150. This is an increase 
of 36 bales as compared with the year 1911-12. Reforest- 
ation efforts continue to make satisfactory progress. Much 
use is being made of the West Indian ebony tree (Albizzia 
Lebbek). 1 
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STUDENTS’ CORNER. 

OCTOBER. 

Sreconp PERIopD. 

Seasonal Notes. 

INFORMATION ON AGRICULTURAL PROGRESS AND RESEARCH 

DURING THE CURRENT YEAR, 

Tn the last issue of the Agricultural News candidates were 
advised, in view of the forthcoming examinations, to run 
through the past numbers of this journal for the current year. 
This advice applies more particularly to the Intermediate and 
Final candidates. Discretion will be exercised by these 
candidates in regard to paying particular attention to those 
articles dealing with the special crop subjects which they 
propose to take in the examination. Intermediate candidates 
will be careful to pay attention to practical information 
given under the headings of Insect and Fungus Notes. 

It may be of assistance to give a select list of articles 
which have appeared in the current volume of the Agricul- 
tural News, that should receive particular attention; these 
are as follows:— 

The Budding of the Mango in St. Lucia, p. 4; West Indian 
Cotton Growing Season 1911-12, p. 6; Black Witch or Tick 
Bird, p. 10; Prevention of Cross Pollination in Cotton Experi- 
ments, p. 14; Calcium and Magnesium in the Soil, p. 21; Boll 
Shedding of Cotton, p. 23; Summary of Entomological 
Information, p. 26; A Disease of Tanias, p. 30; Sugar-cane 
Experiments in Antigua, 1911-12, p. 35; Budding Cacao in 
Dominica, p. 36; Summary of Entomological Information, 
1912, p. 42; Note on Insect Pests in the Virgin Islands, 
p. 42; Artificial Ripening of Bitter Fruits, p. 53; 
A New Method of Soil Analysis, p. 57; Insect Pests in 
Barbados, p. 58; Carbon Assimilation, p, 62; Confusion in 
the Names of Certain Fruits, p. 68; Recent Publications on 
Soil Fertility, p. 71; Miscellaneous Entomogenous Fungi, 
p. 78; Use of Germicides in Sugar Factories, p. 83; Para- 
sites of the Cotton Worm, p. 86; Nature of Cacao Fermenta- 
tion, p. 91; Report on the Agricultural Bank, St. Vincent, 
p. 91; Prize Pasture Competition at Antigua, p. 99; New Stock 
for Oranges, p. 100; Antigua Agricultural Exhibition, p. 107; 
Improvement of West Indian Pastures, p. 113; Vanilla Culti- 
vation at St. Vincent, p. 116; Osmosis in Soils, p. 120; Soil 

“Sickness and Partial Sterilization, p. 125; Animal Nutrition, 
p. 123; Subsoil Water, pp. 133 and 155; Micro-organic Popu- 
lation of the Soil, p. 134; St. Kitts Agricultural Show, p. 135; 
Explosives in Agriculture, p. 136; Effect of Drainage on Rice 
Soils, p. 137; The Verdict of the Animal, p. 141; Uniformity 
in Cotton Production, p. 145; Multiple Mills, p. 147; Damage 
to Sugar-cane by Fire, p. 147; A Reversible Barrel, pp. 147 
and 311; Treatment of Storm-damaged Cacao Trees, p. 148; 
Heredity and Mutation, p. 150; Lime Cultivation in 
St. Lucia, p. 151; Presence of Formaldehyde in the Sap of 
Green Plants, p. 152; Red Rot Fungus and the Sugar-cane 
in the West Indies, p. 159; Feeding Value of Bengal Beans, 

p. 164; Zapupe Fibre, p. 166; Feeding Value of Cacao 
' Husks, p. 169; A Disease of Sisal Hemp, p. 174; Manufac- 

ture of Syrup, p. 179; Economic Value of the West Indian 
Gru-gru Palm, p. 180; Cotton in the St. Vincent Grenadines, 
p. 182; Problems in Propagation by Cuttings, pp. 183 and 
197; Organic Soil Constituents, p. 154; Bovine Tuberculosis 
in the West Indies, p. 187; Root Borers and Other Grubs in 
West Indian Soils, p. 186; Sugar-cane Experiments in the 
Leeward Islands, 1911-12, p. 195; Superiority of Tin Cans 
over Pots for Seedling Plants, p. 200; Dissemination of 

Insects in Shipments of Sugar-cane, p. 202; Panama Disease 
of Bananas, p. 206; Effect of Partial Sterilization of Soil, 
p. 207; Indian Corn asa Crop.in the West Indies, p 209; , 
Cost of Spraying Cacao in Trinidad, p. 212; Kiln Drying of 
Grain, p. 213; Germination of Tobacco Seed, p. 214; 
Sugar-cane Tops for Ensilage, p. 227; Practical Flooring 
for Pig Styes, p.-230;-Corn Ear Worm on Rice, and 
the Control of Froghoppers, ~p. 234;. Ventilation in 
Fruit Storage, p. 235; Disease of the Castor Plant, 
p. 238; Motor Cultivation, p. 241; Satisfactory Way 
of Shipping Bananas, p. 244; Disinfectants and Disin- 
fection, p. 247; Mutation in Micro-organisms, p. 249; Pests 
in Antigua, p. 250; Control of the Milk Supply in Small 
Communities, p. 257; Effect of Common Salt on Growth of 
Sugar-cane, p. 259; Composition of Soils Suitable for Rubber 
Cultivation, p. 259; Cohune Nuts from British Honduras, 
p. 260; Sugar-cane Pests in British Guiana and Cacao Thrips 
in Florida, p. 266; Cyanamide as an Insecticide, p. 271; 
Sarapling Cane for Analysis, p. 275; Composition of Tropical 
Fruits, p. 276; Action of Bay Oil on Lead, p. 278; Fermen- 
tation of Cacao by Mechanical Means, p. 292; Danish 
Tuberculin Unions, p. 293; Sakellarides versus Sea Island 
Cotton, p. 284; Use of Flour Paste in Spraying, 298; Pollin- 
ation and Cross-fertilization of Rice, p. 301; Witch Broom 
Disease of Cacao, p. 302; Agricultural Co-operation, p. 307; 
Soil Investigations, p. 310; Mechanical Preparation of Coir 
Fibre, p. 311; Growing Tobacco for Insecticide Purposes, 
p. 313; A Disease of Rice, p 318; Sterilization of Seed, 
p. 318. 

It may be pointed out that it is not suggested that the 
candidate should attempt to read through the above articles 
word for word, nor should the impression be received that 
anything in the nature of ‘cramming’ is entertained: the aim 
in presenting the above list is that the student should 
grasp the central ideas involved in each article, in order 
that his practical experience of the matters dealt with may 
be supplemented by recent facts of a scientific or general 
nature. 

Schools for the Study of Rubber.—A letter 
which appears in the India Rubber World (September 1, 
1913) gives an interesting account of the work done at the 
school of rubber at the Northern Polytechnic Institute, 
London. This establishment provides instruction for those 
intending to enter the rubber manufacturing industries and 
also for intending emigrants who desire to become plantation 
assistants on any of the Eastern estates. Hitherto most of 
this latter class has gone out without any scientific knowl- 
edge of rubber and its production. 

Amongst the students taking the day course at the 
school are the sons of rubber manufacturers who are intended 
to take a place in a factory or laboratory; foremen wishing 
to widen their knowledge on the scientific side; also persons 
preparing for plantation appointments or as assistant chemists, 
The evening students, who are by far the most numerous, 
are composed almost entirely of men actively engaged in 
some branch of the rubber industry in London. 

Two abstracts in the Mxperiment Station Record 
(June 1913) give information concerning new rubber trees. 
In West Africa two distinct forms of Hevea brasiliensis 
lave been found to exist, which show a variation in the 
production of latex. The second abstract deals with a new 
rubber plant discovered in Mexico: It belongs to the genus 
Plumeria, of the family Apocynaceae, and yields latex con- 
taining about 25°5 per cent. of rubber and 21°9 per cent, 
of resin, 
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FUNGUS NOTES. 

RECENT JAPANESE WORK ON ENTOMO- 

GENOUS FUNGI. 

A paper by Kingo Miyabe and Kaneyoshi Sawada, pub- 
lished in the Jowrnal of the College of Agriculture (March 
1913) of Tohoku Imperial University, deals with the 
following seven species of fungi found parasitic on scale 
insects in Formosa: Aschersonia Aleyrodes, Webber; A. Mar- 
ginata, Ell. et Ev.; A. Suzubii sp. n.; Sphaerostilbe coccophila, 
Tul.; Microcera Fujikurot sp. n., Ophionectria coccicola, (Ell. 
et Ev.) Berl. et. Vogl.; and O. tetraspora sp. n. : 

_ Of the above, S. coccophila (red-headed fungus) and 
O. coceicola (white-headed fungus) are well known in the 
West Indies. A species of Aschersonia (A. turbinata) also 
occurs in the West Indies on the mango shield scale (Cocews 
mangiferae). A. Aleyrodes is reported to occur on white 
fly in Cuba, most probably having been imported there from 
Florida, where it is a very common entomogenous parasite. 
Yet a third species, A. tahitensis, has been reported from 
certain localities in the West Indies, among them from 
Jamaica. 

To return to Miyabe and Kaneyoshi’s paper, Ascher- 
sonia Aleyrodes occurs in Formosa as a parasite on Parlatorva 
ziziphi (Lucas) Sign., infesting the leaf of Cctrus nobilis, Lour. 
(Mandarin orange). A. marginata lives on Coceus longulus, 
Dougl, and Parlatoria ziziphi (Lucas) Sign. infesting the leaf 
of Citrus nobilis, Lour., and Psidium guyava, L. Its dis- 
tribution is stated to be the Sandwich Islands and Japan. 

A, Suzukii M. et 8. sp. n., is parasitic on the long shield 
(Coceus longulus, Dougl.) infesting the living leaves and 
branches of Citrus nobilis and Fagara nitida, Roxb. This 
fungus is closely related to A. Hugeniae, but the authors 
regard it as a distinct species. Points of difference between 
the two forms are given in the paper. It is widely dis- 
tributed in Japan, and is an effective parasite on scales 
attacking orange trees. 

Sphaerostilbe coccoplila is stated to be the most common 
entomogenous fungus on scale insects found in Japan. It is 
extremely rare to find it in its ascosporous stage in Formosa, 
as well as in other parts of Japan. In only one instance 
were perithecia met with, that is, on scale insects infesting 
the tea plant. 

The next fungus dealt with is Microcera Fujikuroi, 
M. et M. sp. n. The most remarkable character of this 
fungus is stated to be its effect on the host, chang- 
ing the projecting central portion of the scale into 
a brilliant scarlet colour, which is especially intense 
in the middle, fading gradually towards the periphery. 
The species is commonly found throughout the island 
of Formosa, often associated with JMJicrocera coccophila, 
Desm., from which it can be easily distinguished. The new 
species is said to resemble closely some of the Ceylon forms 
described by Parkin. 

The white-headed fungus (Ophionectria coccicola) occurs 
widely in Japan—-but is not so prevalent as the red-headed 
fungus— on the following scale insects: Parlatoria ziziphi, 
red-spotted, or Florida red scale (Aspidiotus jicws Comst.,), 
Mytilaspis gloveri (Pack) Comst., and the purple scale 
(Mytilaspis citricola | Park-] Comst.) infesting O2trus nobilis. 
Both conidial and ascosporous stages are found. The 

_writers’ spore measurements differed somewhat from those 
of Ellis and Everhart, 

The fungus dealt with last of all is Ophionectria tetras- 
pora, M.et. S, sp.n. This is parasitic in Formosa on 
Parlatoria ziziphi, infesting Citrus nobilis. The distinguish- 
ing characteristic of O. tetraspora is the production of four 
conidia on the apical cell of the conidiophore, although there 
are occasionally cases with three or five. This species, 
although not so common as 0. coccicola, is still frequently 
found on the scale insects infesting orange trees in Formosa. 

CONTAMINATION OF SOIL BY THE TOXIC 

PRODUCTS OF PARASITIC FUNGI. 

The hypothesis that fungi—particularly those parasites 
causing root-diseases—exert a harmful influence on the roots 
of cultivated plants owing to the exertion of poisonous pro- 
ducts, has of late been put forward on several occasions in the 
Agricultural News. ‘This hypothesis has been, to some 
extent, verified by experiments conducted in Italy. 

According to the Monthly Bulletin of Agricultural 
Intelligence and Plant Diseases (April 1913), it appears that 
soil, especially if it contains clay, can be impregnated with 
toxic products arising from the decomposition of vegetable 
organs infected by fungus parasites. 

To avoid the objection that the toxic matter might have 
been derived from the cells of the host plant, the effect of con- 
coctions of the fungi (Sclerotinia Liberitana) and Fusarium 
incarnatum was studied in connexion with lucerne and the ger- 
mination of red clover seed. Neutralized unboiled culture 
liquid of S. Lzbertiana caused the death of an entire lucerne 
plant in one night; when the liquid was heated to 100-°C, 
the same effect was produced in two or three days. Culture 
liquid of a fresh growth of /. zmcarnatum hindered the 
germination of clover seed, but particularly the young roots 
in the surface soil. 

In general it was concluded that, under field conditions, 
toxic substances can diffuse in the soil to neighbouring plants 
and hinder the growth of roots, or prevent the germination 
of seed. 

It would seem that the above results might possess some 
significance in regard to root diseases of lime trees in the 
West Indies. 

Varieties of Sugar-cane in Tucuman, Argen- 
tina.—In the five years between 1908 and 1912, eighty-two 
varieties of sugar-cane were tested at the above station. The 
varieties Roxa 15, Tamarin 21, Bois rouge 26, Cayana 48, 
Verde de las Antillas 50, Sin nombre 52, Sin nombre 58, 
Sin nombre 65, Riscada de Santa Barbara 74, and 76 Java 
234 were distinguished for their sugar content; Cayana Roxa, 
Verde de las Antillas 50, Sin nombre 52 and 58 and 76 Java 
234 for their resistance to Bacillus sacchari (polvillo), though 
no completely resistant variety exists; the same varieties with 
the exception of Sin nombre 52, for their relative resistance 
to the attacks of Diatraea saccharalis (perforador); the 
varieties Roxa 15, Tamarin 21, Bois rouge 26, Sin nombre 52 
and 58, Riscada de Santa Barbara 74, and 76 Java 234 for 
their resistance to sudden falls of temperature, which in 
Tucuman constitute the chief risk in sugar-cane growing. 

On the whole, 76 Java 234 is, of all the varieties tested, 
the one most to be recommended. In three analyses of this 
cane the percentage of saccharose ranged between 11°75 and 
15, the purity between 83°33 and 89°82, and the industrial 
value from 9°79 to 13°47. (From the Monthly Bulletin of 
Agricultural Intelligence and Plant Diseases, May 1913.) 
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SOIL INVESTIGATIONS. 

SULPHUR IN RELATION TO THE 

MANURING OF RICE. 

The experiments on which the following information 
is based were conducted by Alice Thompson at the Experi- 
ment Station, Hawaii, and the results abstracted in the 
Experiment Station Record, Vol. XXIX, No. 3. 

One of the objects of the work was to determine the 
effect, if any, of fertilizers on the sulphur and chlorine com- 
position of the plants grown under natural soil conditions, 
also to determine the amounts of sulphur and chlorine con- 
tained in the rice field soil and water. 

The rice plants experimented on were analysed during 
three stages of growth. At the first harvest the effect of 
ammonium sulphate, superphosphate and potassium sulphate 
was tried. It was found that the plants of the unfertilized 
plot (control) showed about 01 per cent. more sulphur than 
the fertilized plot. The percentage of mineral sulphur was 
found to be almost four times as high in the roots of the 
plants as in the foliage. At the second harvest there was 
practically no difference in the composition of the plants, 
although the fertilized plants were much larger and heavier. 
At the third harvest the fertilizers showed no effect on the 
composition of the plant. 

RICE ABSORBS SULPHUR IN AN ORGANIC FORM, 

The possibility of sulphur fertilization being required 
by a plant that absorbs about half as much sulphur as it 
does phosphoric acid is pointed out. The problem is 
a difficult one, however, since it was proved that under 
natural conditions, the rice plant obtains its sulphur in an 
organic form only. An analysis of a rice field soil indicated 
that the sulphur in the soil is present largely in an organic 
form, since the acid-soluble and water-soluble sulphur are 
relatively so small. 

An increase in the total sulphur in the case of pot 
cultures, particularly when ammonium sulphate was added, 
seemed to indicate that under these conditions, mineral sulphur 
is undoubtedly absorbed and utilized by the plant. 

COMPOSITION OF SOIL IN THE 

VIRGIN ISLANDS. 

Samples of soil from two parts of the Botanic Station 
at Tortola have been analysed in Antigua by Mr. H. A. 
Tempany, B.Sc., F.I.C., Superintendent of Agriculture for 
the Leeward Islands. As regards the physical analyses, 
both these soils show a fairly high percentage of fine silt 
(about 38 per cent.); one sample contained 14-4 per cent. of 
stones. The soils are light and easily worked, but at the 
same time are supplied with a moderate sufficiency of clay 
constituents; both samples drained freely. Sample A was 
well supplied with nitrogen (0°179 per ceat.) and with organic 
carbon (1°335 per cent.); in the case of sample B, the amount 
of nitrogen was somewhat low (0°139 per cent.), and in view 
of the fact that the percentage of organic carbon is 1:090, it 
is likely that a good dressing of organic manure might be of 
benefit. The soils contain 0°029 and 0'087 per cent. respec- 
tively of lime. They are therefore deficient in this sub- 
stance, and a moderate dressing of the mineral would there- 
fore appear to be advisable. 

METHOD OF ESTIMATING CALCIUM 

CARBONATE IN THE SOIL. 

No excuse is needed for presenting the following , 
account of how the percentage of calcium carbonate 
in the soil can be determined easily and quickly with- 
out the employment of any elaborate apparatus. The 
determination of calcium carbonate (or its equivalent 
in lime) is one of great practical importance to the 
planter, and although the determination is chemically 
simple, most of the gravimetric or weighing methods 
commonly employed to do it are either inaccurate or 
else lengthy and complicated. 

Ten grammes of finely divided air-dried soil are placed 
in a dry wide-mouthed flask or bottle, and 100 c.c. of 
roughly quarter-normal acetic acid are added, 

During ten minutes the flask is shaken with a rotary 
movement every time the bulk of the soil settles, which 
occurs approximately every thirty seconds. 

The soil is then allowed to settle for the last time, and 
the liquid contents of the flask decanted through a dry filter. 
Schleicher d& Schull’s filter hats answer the purpose admirably, 

A control experiment is made with another 10 grammes 
of soil, using distilled water as the extracting solvent. 

Twenty-five cubic centimetres of each filtrate is 
evaporated to dryness in a platinum dish and ignited at 
a bright red heat for thirty minutes. 

The residues when cool are treated with 10 
deci-normal acetic acid (or more if necessary), 

Solution is effected in a few minutes, particularly if the 
residues are gently rubbed with a glass rod tipped with 
a small rubber bung. 

The excess of acid is then titrated with deci-normal soda 
or potash and phenolphthalein used as indicator. 

The volume obtained from the control is now subtracted 
from that obtained from the acid extraction of the soil and 
the result multiplied by 0°2. The product gives the per- 
centage of calcium carbonate in the soil. 

c.c. of 

The process described above is taken from an 
article in the West Indian Bulletin, Vol. XIII, No. 3, 
by H. S. Shrewsbury, F.I.C., Assistant Government 
Analyst, Trinidad. 

In the Journal of the Royal Agricultural Society of 
England, Vol. LXXIII, pp. 1-9, appears an article on the 
value of soil analyses to the farmer, by A. D. Hall, F.R.S. 
In the summary to this account the writer puts forward the 
following benefits which accrue from analyses: (1) mechanical 
analysis enables us to classify soils and assign an unknown 
example to its type; (2) from the type, combined with 
knowledge of the situation and climate, we may predict its 
suitability or otherwise for particular crops; (3) chemical 
analysis will tell us whether a soil is getting acid or needs 
liming to make it work properly and utilize the manure 
supplied to it; (4) from chemical analysis we can settle what 
class of manures ought to be used—whether sulphate of 
ammonia or nitrate of soda, superphosphate or basic slag; (5) 
chemical analysis will often reveal particular deficiencies and 
the specific need for phosphates or:potash, but to do this with 
any certainty, the composition and behaviour of soils of that 
type should be known from a previous soil survey. 
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MARKET REPORTS. 

ComMMITTER CIRCULAR, 

A. de Pass & Co., 

West Inpia 

September 23, 1913; Messrs, E. 
September 12, 1913. 

ARRowRooT—3ad. to 4,°,d. 
Batata—Sheet, 2/6; block, 1/10 to 1/11 per th. 
Brrswax—£8 10s. to £8 15s. 
Cacao—Trinidad, 70/- to 77/- per cwt.; Grenada, 64/- 

to 69/-; Jamaica, 62/- to 68). 
Oorrre—Jamaica, 5:3/- to 70 -. 
Uorpra—West Indian, £35 5s. per ton. 
Corrton—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 164d. to 21d. 
Sxzvu1r—No quotations. 
Foustio—No quotations. 
Gincer—Very quiet, 37/- to 62/- per cwt. 
IstncLtass—No quotations. 
Honey—28/- to 40/- 
Line Juice—Raw, 1/1 to 1/5; concentrated, £27515s. to 

£28 10s.; otto of limes (hand-pressed) 15/. 
Log woop—No quotations. 
Maor—()uiet. 
Nutmrcs—4id. to 6d. 
Pimento—Quiet, 2hd. to 24d. 
Russer—Para, fine hard, 3/7; fine soft, 3/24; Castilloa, 

1/9 per th. 
Rom—Jamaica, 2/5 to 6/- per gallon. 

New York,—Messrs Gimvesrrz Bros. & Co., September 

19, 1913. 

Oacao—Caracas, 14jc. to l6c.; Grenada, 14c. to 14jc; 
Trinidad, 14c. to 14$c.; Jamaica, 12c. to 13$c. 

Oooo-nuts—Trinidad and Jamaica, selects, $4000 to $4200; 
culls, $26°00 to $27°00 per M. 

OorreE—Jamaica, 10c. to lic. per fb. 
GinceR—8jec. to lle. per Ib. 
Goat Sxins—Jamaica, 48c.; Antiguaand Barbados, 44c. to 

47c.; St. Thomas and St. Kitts, 42c. to 44c. per tb. 
Grare Frouit—Jamaica, $3°00 to $4:00. 
Limes—$3°75 to $7-00. 
Macr—4dc. to 54c. per fh. 
Nourmrcs—110’s, 15hc. 
OxzancEes—Jamaica, $2°00 to $300. 
Pimento— 44c. to 4éc. per fh. 
8ucar—Centrifugals, 96°, 3°75c. per tb.; Muscovados, 89°, 

3°23c.; Molasses, 89°, 2°96c. per fb., all duty paid. 

Trinidad,—Messrs. Gorpon, Grant & Co., September 29, 

1913, 

Oacao—Venezuelan, $14°75 to $15°00; Trinidad, $14°25 to 
$14°75. 

Ooco-nur Orr—$1°23 per Imperial gallon. 
Oorrre—Venezuelan, lic. per fb. 
Oorra—$d°25 per 100 th, 
Daat—$4'75 to $4°90 
Onrons—$2'10 to $2°15 per 100 th. 
Peas, Sprit—$6'20 to $6°25 per bag. 
Porators—English, $2°10 to $2°50 per 100 th. 
Rice—Yellow, $5°35 to $5°40; White, $4°90 to $4°95 

per bag. 
Sogan—American crushed, no quotations. 
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Barbados.—Messrs. James 

Ocroser 11, 1913. © 

A.| Lyncw & Co., Ltd., 

October 4, 1913; Messrs. T. S. Garraway & 

Co., September 27, 1913. 

ARkROWROOT—$5'25 to $6°50 per 100 th. 
Oacao—$15'00 per 100 th. 
Coco-nuts—$15°00 to $24-00. 
Hay—$1°50 per 100 th. 
Manvres—Nitrate of soda, $70:00; Cacao manure, $5000; 

Sulphate of ammonia, $82:00 to $85°00 per ton. 
Motasses—No auotations. 
Ontons—$1°80 to $3:00 per 100 th. 
Peas, Sprit—$d°50 to $5°75 per bag of 210 th.; Canada, 

$400 per bag of 120 th. 
Porators—Novya Scotia, $2°40 to $3-00 per 160 tb. 
Rice—Ballam, $5°30 to $5°40 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Svuear—American granulated, $4°00 per 100 th. 

British Guiana.—Messrs. Wierine & RicuTeR, Septem- 

ber 27, 1913; Messrs, SAnpBACH, Parker & Co., 

September 26, 1913. 

Messrs. WIETING Messrs. Sanp- 
ARTICLES. Fa Vesicle. BACH, PARKER 

eee & Co. 

ArRrowkoot—St. Vincent 5c. per th. — 

Batata—Venezuelablock} No quotation — 
Demerara sheet 65c. per tb. — 

Oacao—Native 12c. per th. 138c. per th. 
Oassava— 60c. — 
Oassava STARCH— $4:00 to $5:00 a 
Coco-nuTs— $16 to $20 per M.| $16 per M. 

OorrrEE—Creole 
Jamaica and Rio 
Liberian 

DHaLt— 

Green Dhal 
Eppors— 
Mo.asses—Yellow 
Onrons—Teneriffe 

Madeira 
Pras—Split 

Marseilles 
PLANTAINS— 
Potators—Nova Scotia 

Lisbon 
Porators-Sweet, B’bados 

Rice—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Svuear—Dark crystals 

Yellow 
White 
Molasses 

TimpeR—Greenheart 

Wallaba shingles 

5, Oordwood 

ldc. to 18c. per tb. 
l6c. per tb. 
13c. per tb. 

bag of 168 th. 
$5°00 

None 

de. 
$6°00 per bag 

(210 tb.) 
$3:50 

$2°75 

$144 to $1°68 

per bag 
No quotation 
$4°75 to $5:00 

$2°25 to $2°30 

$2°5d to $2°65 

$3°75 to $4°00 

$2°00 to $2°40 
32c. to ddc. per 

cub. foot 
$4°00 to $6°25 

per M. 
$1°80 to 32:00 

per ton 

ldc. per fb. 
153c. per tb. 
12c. per hb. 

$3°60 to $4°00 per| $3°75 to $4:25 
per bag of 168 th, 

$4°50 to $4-80 

$2°25 to $2°30 
$2°55 to $2°60 

$4:00 

32c. to 55c. per 
cub. foot 

$400 to $6°00 
per M. 
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Publications on sale of the Prmpetial Hebeetment of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume.I. No. 1. Out of print. Nos. 2, 3, and 4, in original pages covers as issued, price ls, each. Post free, ls. 2d; 
Volumes II, III, IV, V, V1, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s. 8d, where complete. (III, 2. 

IV. 3; and V,2 2 and 3 are out of print.) 
Volume XIII, Nos. 1 and 2. .No, 3:—Containing Papers on Ruzser: Rubber Experiments in Trinidad and 

Tobago, by A. E. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others; 
Castilloa Rubber in Deminica, by Joseph Jones and G. A. Jones: Notes on Cultivation of Para Rubber, 
by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc, F.C.S.; 
Rubber Cultivation, by Dr. P. J. 8S. Cramer; Miscettanrous: Forestry in Trinidad, by C.S. Rogers; 
A Method of Estimating Calcium Carbonate in Soils, by H. $. Shrewsbury, F.1.C.; Milking Capacities 
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses, 
by J. L. Shannon, D.V.M. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation, The number issued up to the 
present time is seventy. Those mentioned in the following list are:still available: the rest are out of print. 

Sucar Inpusrry. (14) Screw Worm in Cattle at St. Lucia. Price 2d. 
Seedling and other Canes at Barbados (15) Plain Talk to Small Owners, Price 2d. 

in 1900. No, 3, price 2d.;in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Pests. Price 4d. 
in 1902, No. 19, price 4d.;in 1902, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d. 
in 1903-5, No. 40, price 6d,; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2. 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price +. 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price 4d. 

Seedling and "other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d. 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 38, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Edition, 
in 1906-7, No. 50, price 4d.; in 1907- 8, No. 56, price 4d. ; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards. 

Manurial Experiments with Sugar-cane in the Leeward Islands, Price 4d. 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (55) Millions and Mosquitos. Price 3d. 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; (58) Insect Pests of Cacao. Price 4d. 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.,; (60) Cotton Gins, How to Erect and Work Them. Price 4a, 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. (61) The Grafting of Cacao. Price 4d. 

Sugar-cane Experiments in the Leeward Islands, (65) Hints for School Gardens, Fourth Edition. 
in 1910-11, price 1s.; in 1911-12, price 1s. (69) Hints to Settlers in St. Lucia. Price 6d. 

GENERAL. (71) Insect Pests of the Lesser Antilles. Price ls. 3d. 
(7) and 22 Scale Insects of the Lesser Antilles, Part I. price (72) Lime Cultivation in the West Indies. Price 9d. 

4d.; Part II., price 4d. (73) Root Borers and other Grubs in West Indian Soils. 
Price 6d. 

The above wil] be supplied ‘post free for an additional charge of $d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67, 69 and 70. Postage for No. 71, 4d. 

The ‘ AGRICULTURAL NEWS’. A Fortnightly Review. 
The ‘Agricultural News’. contains extracts from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News ” is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 
2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agente, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been avpuinted Agents for the sale of the publications of the Deparument :— 

London: Messrs. Dutav & Co., 37, Soho Sauare, W. St. Vincent: Mr. L. S, Mosetey, Agricultural School, 
Barbados: Apvocate Co, Lrp, Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Jamaica: THE Epucationat Suppry Company, 16, King Dominica: Mr. J. R. H. Bripcewarer, Rosean, 

Street, Kingston. Montserrat : Mr. W. Rosson, Botanic Station, 
British Guiana: THE ‘Dairy CHronicir’ OFFICE,Georgetown, dncua: Mr. 8. D. Matong, St. John’s. 
Trinidad : Messrs. Mutr-MarsHatt & Co., Port-of-Spain. St. Kitts: Taz Brsue anp Book Suppty Agency, Basseterre, 
Tobago: Mr. C. L. Pracemann, Scarborough, Jems : Messrs. Howrit, Bros., Charlestown. 

Grenada: ‘Tue Stores’ (Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 

: ae ey ey 

Ohlendorff’s Dissolved Peruvian Guano—For Sugar-cane ahd general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURE RAW 

Linseed OQu:l 
Stocked in casks or in cases of 10 gallons each) 70 pe zssuED SHORTLY. 

Special quotations made for export trade WEST INDIAN BULLETIN. 
on application to:— 

THE BARBADOS CO-OPERATIVE (Vol. XIII, No. 4.) 
COTTON FACTORY, LIMITED, [a 

BRIDGETOWN. 
Containing papers on the following subjects: —The 

Windward and Leeward Islands Considered in Relation to 
Forestry, by Francis Watts, C.M.G., D.Sc. F.LC., F.OS.; 
Stomatal Characteristics of Varieties of Sugar-cane, by W. R. 
Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany, 
B.Sc., F.I.C ; Report on the Prevalence of Some Pests and 

| Diseases in the West Indies during 1912, by H. A. Batlou, 
M.Sc.; Recent Trials with Cotton in Grenada, by Gilbert 
Auchinleck, B.Se., F.C.8.; A Plea for Citrus Cultivation in 
St Lucia, by A. J. Brooks, F.C.S.; The Tuberculin Test in 
the West Indies, by P. ‘I’. Saunders, M.R.C.V.S. 

SPACE FOR ADVERTISEMENT. 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados. 
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West Indies 
to 

Southampton & New York, 
PORTS OF CALL. 

BARBADOS, Trinidad (for Demerara, Tobago, Grenada, 

St. Vincent, St. Lucia, Dominica, 
nN evis & St. Kitts, Carupano, Pampa 
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Via Spain, Portugal, Madeira & St. Vincent. 

From London to 

STRAITS, CHINA & JAPAN, 
Via Egypt & Ceylon. 
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MOROCCO, WEST INDIES, NORWAY, 

Canary Is. ; Mediterranean, 

& Madeira, Fortnightly Holy Land & Egypt, 

Fortnightly Sailings during By “ARCADIAN,” 
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Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc. 
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INSECT PESTS 
OF THE 

LESSER ANTILLES, 
BY H. AU BAGEOURAMESG., 

ENTOMOLOGIST ON THE STArF OF THE ImpertaL DeErarrMeNtT Of AGRICULTURE. 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

a 

This gives mainly a popular illustrated account of the chief insect pests in the Lesser Antilles, presented, with 
lan introduction, in chapters having the following titles: Insects and their Near Relations, Natural History of Insects, 
Orders of Insects, Insect Pests of Crops, Insects which Attack Man, Insect Pests of Domestic Animals, Insects of the 
Household and Pests of Stored Products, The Control of Insects, Insects and their Natural Enemies. The information | 
is contained in 210 pages, illustrated by over 180 figures. 

To be obtained from all agents for the sale of the publications of the Department, 
‘price 1s, 8d, post free 1s, 7d, 

AGRICULTURAL LIBRARY BOOKS FREE, 
= — | 

Cacao Culture | Pine-apple Culture 
Citrus Culture | Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture | Tobacco Culture | 
Fertilizer Guide | | 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND. IT FREE. 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad. 
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this enormous quantity of grain, North America pro- 

CONTENTS. duces 78 per cent., Europe 15 per cent, leaving 
only 7 per cent. for the other continents which, it is 

Pace. Page. significant to observe, are to a large extent situated in 
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The Supply of Corn for the West Indies. 

Te Y far the most Important crop in the world, 

from the point of view of yield, is the potato 

ZU crop, of which the annua! production is about 

156 millions of tons. 

figure it may be noted, is the world’s annual yield of 

Coming below this prodigious 

sugar-cane, which amounts to something like 80 

millions of tons, The world’s production of Indian 

corn, however, approaches much nearer to that of 

potatoes, whilst it considerably exceeds the output of 
wheat. It is approximately 133 millions of tons. Of 

West Indies are responsible for, it is difficult, practically 

impossible, to say; for, such small areas as are put under 

this crop we find cultivated principally as a catch-crop 

for immediate estate consumption. 

The part taken by the West Indies is at any rate 
infinitesimally small, and quite inadequate to meet the 

local demand which is principally supplied, as is well 

known, by the United States. 

In the near future it is at least clearly evident 

that better and methods will have to 

be employed in the West Indies, and probably there 

more intensive 

will have to be an extension of area, for—to return to 

the statistics—although North America produces 78 

per cent. of the world’s crop, and supplies 26 per cenb. 

of the amount needed by foreign countries—including 

the West Indies—that must buy, itis only just over 

z per cent. of the United States’ prodigious production 

that is exported, and this has fallen in five years to its 

present low position from over 9 per cent.Such a decrease 

in exportation indicates that home consumption in 

the United States will soon equal production. In fact, 
during the past three years corn has been imported on 
the Pacific coast. The 

will raise the prices, and it may be predicted that the 

West Indies will not be likely to escape from the effects 
of it unless they make the necessary provisions to 
meet 16. 

consumer’s increased demand 

Reference has just been made to foreign countries 

—including the West Indies—which must buy. But 

the statement is too general. The West Indies have 
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no occasion to buy to the extent they do, provided 
the cultivation of corn be conducted on a more 
intensive and extensive scale under co-operative 
conditions. Those interested in the matter—and 

there are a large number—will remember possibly, 
a previous editorial on this subject. It may be 

recollected that great importance was attached in 
that article to the introduction of co-operative 
methods for the collection, drying and storage of 
the grain. It is, it seems, the depreciation of stored 
grain in the Tropics which tends to check the extension 

of the area under Indian corn, and strangely enough, 

in America itself, where as a general rule only grain 

for export is passed through the hot air driers, 
the Department of Agriculture is now considering what 

methods shall be adopted in the case of corn produced 

for immediate or early consumption on farms, in order 
to check the damage occasioned, particularly under 

unfavourable chmatic conditions, by weevils and 

mildew. Apart from the initial loss-—which is very great 
—occasioned by these organisms, there is also strong 
evidence which indicates that diseased corn and corn 
fodder tend to induce a disease known as cerebral men- 
ingitis of horses. There is a likelihood, then, that the 

cost of producing corn will tend to rise in America, and 

this together with an increased demand, is likely to 

render it necessary for the West Indies either to do 

without the grain or else produce it themselves on 
sound economic lines. 

Quite recently the Government of the Leeward 

Islands has given the matter detailed attention as the 

outcome of the previous editorial in this jovrnal, and in 

a recent paper on the subject read by His Excellency 
the Governor before the Antigua Agricultural Society, 

it was suggested that an experiment should be con- 

ducted with a central kiln drier on commercial lines, 

the necessary funds to be obtained by co-operative 
donations and, if necessary, with the assistance of the 

Government. The chief questions which the proposed 
experiment would be intended to settle would be, first, 

whether locally grown corn can be properly kiln-dried 

in these islands; secondly, whether the grain so treated 

is equal in quality to the grain now imported; thirdly, 

whether it will keep as well; and, lastly, whether it 
will sell as well. 

There can be no doubt that the first three ques- 
tions can be answered in the aftirmative. There has, 

however, been some hesitation shown in regard to the 
last, and that will be the main object of the proposed 

investigation. From an external economic point of 

view, it is believed that the information given in this 

article, although treating of only one side of the subject, 
is encouraging, and lends considerable support to the 
idea that conditions of production and consumption in 
America are favourable in respect of an increased 
production of grain in the West Indies, and, ina 

general way, looking into the future, the view may be 
expressed that ‘with proper co-operation, it will be 
found cheaper in a few years’ time for a merchant to 

buy from a central kiln-drying plant established 

locally in certain islands like Antigua and Barbados, 

than from the United States of America or even from 
the world’s greatest corn exporting country—the 
Argentina. 

SUGAR INDUSTRY. 

SUGAR-CANH EXPERIMENTS AT 

ANTIGUA. 

At the meeting of the Antigua Agricultural and Com- 
mercial Society held on Friday, October 1; sir, H. A. 
Tempany, B.Sc.;« Superintendent of Agriculture for the 
Leeward Islands, laid before the members a summary of the 
results obtained in the recently concluded experiments with 
varieties of sugar-cane. 

The trials were conducted on plants and first ratoons 
on the fields of estates in different parts of the island, 
the treatment received by the plots being essentially similar 
to that of previous years, and to that received by the ordinary 
canes of the estate. The canes were planted in rows travers- 
ing the field. In all, forty-two varieties were under experi- 
ment, the list of canes grown being closely similar to that of 
the previous season, 

The following tables indicate the mean yields:— 

PLANT CANES, 

Means for each variety grown in 1912-13, 

Name. No. of plots Pounds per acre 

grown. in juice, 

1. B.4596 8 5,410 
2 B.3922 8 5,140 
3. Sealy Seedling 7 4,480 
4, B.254 7 4,450 
5. B.6450 8 4,240 
6. B.109 7 4,050 
7. White Transparent 7 3,980 
8. B.1528 § 3,910 
eh Jb) SS) 3,720 

10. B.L47 7 3,720 
11. B.1355 8 3,710 
12. D.74 8 3,600 
13. B.393 7 3,560 
14. B.208 7 3,530 
15. B.376 7 3,510 
16. B.3696 8 3,510 
17. -B.3675 8 3,510 
18. D.848 8 5,500 
19. D.109 7 3,450 
20. D.625 8 3,450 
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PLANT CANES. 
Means for each variety grown during the past six years. 

Name. No. of plots Pounds per acre No of 
grown. sucrose, in juice. seasons. 

1. B.4596 46 6,000 5 
2. B.3922 17 5,610 2 
3. Sealy Seedling 40 5,590 6 
4. 1.625 41 5,040 6 
5. B.1528 46 4,820, 6 
6. B.156 39 4,810 6 
7. B.254 15 4,740 2 
8. B 208 40 4,710 6 
9. B.1355 36 4,680 6 

10. D.109 40 4,620 6 
Dy DIT 45 4,620 6 
12, D.3696 44 4,590 6 
13. 8.6450 25 4,590 3 
14. B.109 38 4,550 6 
15. B.376 38 1,520 6 
16. B.753 48 4,500 6 
17. B.306 39 4,490 6 
18. White Transparent 39 4,450 6 
19. B.393 41 4,380 6 
20. B.147 36 4,720 6 

B.4596 has continued to show the very favourable results 
experienced in former years and is strongly recommended as 
a cane suitable to Antigua conditions. 

Sealy Seedling has also maintained its position very 
satisfactorily. B.3922, a recently introduced cane, has taken 
a high position in the table and appears to show great 
promise, while B.254 and B.6450 have also given favourable 
results: the latter cane has also attained a considerable 
reputation in Barbados. 

The mean returns given by the best canes cultivated as 
ratoons are given below. ‘ 

RATOON CANES. 

Means for each variety grown in 1912-13. 

Name. No. of plots Sucrose, lb. per 
grown. acre, in juice. 

1: B.3922 9 3,150 
2. B.156 8 2,860 
3. B.4596 9 2,850 
4. Sealy Seedling 8 2,670 
5. B.3747 9 2,560 
6. B.254 8 2.516 
f. BL09 8 2,490 
8. B.1528 7 2,390 
9 B.6450 9 2,300 

10. B.t47 8 2,280 
11. B.3696 8 2,270 
12. D.95 7 2,150 
13. B.376 8 2,140 
14. D.625 6 2,100 
15. A.95 7 2,090 
16. B.208 8 2,040 
17. B 6346 8 2,040 
18. B.306 8 2,000 
19. B.393 7 1,970 
20. D.116 8 1,910 

In the results for the past year, the lead is taken by 
B. 3922 followed by B. 156 and B. 4596 while in the means 
for all seasons, B.4596 easily maintains its supremacy, 
further enhancing the favourable opinion held concerning it. 

The weather during the growing season was, on the 
whole, again decidedly unfavourable, and yields in consequence 

have continued below both those from plant canes and first 
ratoons. 

RATOON CANES, 

Means for each variety grown during the past five years. 

Name. No. of plots Pounds per acre No. of 

grown. sucrose, in juice. seasons, 

1. B.4596 32 3,350 5 
22" B 3922 10 3,200 2 
3. B.1528 33 3,110 5 
4. B.156 31 3,110 5 
5. Sealy Seedling 28 2,990 5 
6. B.306 28 2,960 5 
te Bist 29 2,950 5 
8. B.109 30 2,930 5 
9, D.109 25 2,910 5 

10. B.3696 OL 2,840 5 
ll. B.147 22 2,750 5 
12. 6.208 29 2,680 5 
13. D.95 30 2,640 5 
14. B.6450 14 2,620 3 
15. B.254 9 2,600 2 
16. D.625 28 2,580 5 
live Bilki53 32 2,540 5 
18. B.3747 10 2,530 2 
19 D.2190 21 2,520 4 
20. D.116 30 2,610 5 

In concluding his address Mr. Tempany acknowledged 
the assistance and co-operation rendered by planters in 
carrying the experiments to a successful conclusion. 

SYRUP MAKING. 

The subject of syrup manufacture receives attention in 
several articles appearing in a recent issue of the Louisiana 
Planter (September 27, 1913), one dissertation on the sub- 
Ject of recent origin, being an account by Professor Taggert 
concerning this particular branch of the sugar industry in 
connexion with conditions obtaining in Louisiana. It is 
pointed out in this article that with free sugar in sight, 
planters will have to produce a marketable sugar on the 
plantations or else manufacture table syrup. A description 
is then given of various details connected with the manufac- 
ture of syrup, and the necessity for co-operation amongst the 
smaller planters is pointed out 

From a technical aspect, perhaps the most interesting 
remarks offered by Professor Taggert are those concerning 
what may be called the selling properties of syrup. His 
observations on this subject are as follows:— 

‘The market demands that syrup shall have body, colour 
and flavour. By body is meant density, and whereas a buyer on 
the exchange with his years of experience can judge this point 
by pouring a few drops on a piece of paper, that method is 
as risky for the amateur as the described ladle method. 
Accuracy can be attained only by using a spindle. Colour 
is a requirement which often infiuences the price paid for 
syrup as much as & or 10c. While colour dues not 
influence the taste or value as food of the product, the 
consumer wants an amber colour with a slight green tint. 
A little opalescence does not depreciate the selling quality, 
but the slightest red or reddish-yellow will bring down the 
selling price toa minimum. ‘This last requirement, together 
with flavour, cannot be had successfully without proper 
clarification. Clarification is without doubt the most 
important factor influencing the quality of syrup, and good 
clarification can only be produced by the use of sulphur 
and lime.’ 
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FRUIT AND FRUIT TREES. 

LIME CULTIVATION. 

The last of the series of articles on the cultivation of 
limes in Dominica has appeared in L’ Agriculture Pratique 
des Pays Chauds (June 1913). At the end of the 
concluding article it is stated that Martinique and 
guadeloupe ought to extend their area under lime culti- 
vation; for, in view of the fact that Dominica has surmount- 
ed by experience and experiment such difficulties as exist 
in the West Indies, the extension referred to would not 
incur any great risk, provided Dominica practices were care- 
fully followed. Reference is also made to » L’Association 
Citroniere du Gosier, established in 1909 in Guadeloupe for 
the production of concentrated lime juice. This society has 
also founded a central factory. A start has therefore been 
made in regard to lime products. 

In discussing the production of lime products it is 
interesting to note in Diplomatic and Consular Reports 
No. 5106—Annual Series, that the world’s production of 
citrate of lime and concentrated lime juice amounts to an 
average of about 7,200 metric tons per annum of which 
about five-sixths are produced in Sicily. The remaining 
1,000 tons are produced in the British Antilles (principally 
in the islands of Dominica and Montserrat), in Mexico, and 
in Central and South America. 

The marketing of the lime products just referred to is 
naturally conducted on a more mechanical basis than the 
selling of fresh limes. The recent tendency to export fresh 
limes from Dominica in a poor and ungraded condition 
has to some extent been satisfactorily checked through 
the appointment of an American trade representative at 
Roseau. According to the Dominica Guardian (Septem- 
ber 27, 1913), similar action will be taken shortly by the 
Jamaica Government, who contemplate the appointment 
of competent persons as fruit inspectors to see that no 
immature oranges or other citrus fruits in an undesirable 
condition are experted from that island. The paper referred 
to above is of opinion that the authorities in Dominica 
might find it desirable to follow Jamaica’s example. 

Those interested in lime cultivation should obtain 
a copy of a recently published pamphlet by the Imperial 
Department of Agriculture, entitled Lime Cultivation in 
the West Indies. This publication deals with every branch 
of the industry, and is well illustrated. It has been favour- 
ably reviewed from several sources. 

Arsenic on Fruit.—A report has recently gained 
circulation in Christiana that a well-known Norwegian food 
bacteriologist has warned the public against the possibility 
of arsenical poisoning from eating apples. Certain apples 
imported from North America were, on examination, found 
to have a visable layer of green powder in the hollow near 
the stalk. This was found to contain copper and arsenic. 
The presence of these substances is believed to be due to 
spraying with Bordeaux solution and Paris green after the 
fruit had begun to set. It would appear that growers 
should take care to prevent the recurrence of this 
dangerous condition. 

This reference to copper calls to mind a recent state- 
ment that the metal occurs in cocoa and chocolate. Accord- 
ing to the Huperiment Station Record, it appears that, 
on the basis of analytical data, copper does not occur in 
any considerable quantity in these substances. 
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VARIETIES OF BANANAS CULTIVATED 

IN THE SEYCHELLES. 

An interesting account of varieties of plantains and 
bananas cultivated in the Seychelles appears in the A‘ew 
Bulletin of Miscellaneous Information, No. 6 of 1913. 
From this paper the following notes have been abstracted, 

The first variety mentioned is the Chinese banana 
(Musa Cavendishii) called locally ‘Banane gobule’, and is 
eaten raw. It is. said to be open to attack by the weevil 
(Sphenophorus striatus). The Chinese banana is the only 
dwarf type planted in the Seychelles. Among the tall plan- 
tains there are several varieties which are eaten raw in the 
ripe state, although most of them are eaten cooked before 
they are properly matured. ‘The three following varieties 
are never eaten raw, and when prepared in coco-nut milk, 
are considered a delicacy even by Europeans and other 
residents: Banane. Malgache, Banane St. Jacques, and Banane 
Simeroé. These “three varieties belong to the Congo type, 
and two of them were cultivated a short time ago for the 
production of banana flour. 

Amongst those varieties generally eaten raw may be 
mentioned Banane ‘Mille’, a tall plantain of the Malay type, 
the fruit of which keep well. The Banane ‘Mignonne’ is 
observed to be a delicious small banana introduced from 
Reunion island. The plant is tall and the pseudo-stem is 
brown. The fingers are small but the flesh is hard and’ 
highly flavoured. Other popular varieties for table purposes 
are the Banane ‘Tahiti’, Banane ‘Gingeli’ (rather susceptible 
to weevil), Banane ‘Carré’ the fruit of which possesses four 
pronounced ridges—hence its name. ‘They are generally 
eaten cooked, but produce a good yellow-coloured starch on 
being dried. A very hardy plantain is the Banane ‘Quatre- 
vingt’. Banane ‘rouge’ has a remarkable red colour and 
since the fruit is good, the tree is both useful and ornamental. 
A good variety tor withstanding the cool climates of high 
summits is said to be Banane ‘Blanche’. 

Effect of Fertilizers on the Quality of 
Citrus Fruits.—In connexion with a review of his 
article on the effectof manures on the quality of citrus fruits, 
which appeared in the Agricu/tural News (September 13, 
1913), Mr. Cunliffe writes to say that he personally conducted 
the test under the auspices of the German Kali Works while 
stationed at their Havana Wepédt. He suggests that in 
reviewing his results we seemed to regard the demonstration 
of new facts the object of his investigation, whereas the 
main object was ‘actually to determine how far the results 
obtained in other districts were applicable under the varying 
and somewhat unique conditions existing in Cuba. Further- 
more, in response to some remarks which appeared in the 
review in regard. to mulching, Mr. Cunliffe is of opinion 
it was not intended to convey in his paper that mulching in 
its various forms was not an excellent practice, but merely 
to indicate that it might not be all that it appeared to be, 
particularly under Cuban conditions. 

A letter has recently been received at this Office from 
Mr. A. Simpson, Director of Agriculture, Uganda Protee- 
torate, it which he refers to the rapid progress which is 
being made in that country in connexion with native cotton 
cultivation, and to some extent with cacao, sugar and Para 
rubber. From the Official Gazette of the Uganda Protecto- 
rate (August 15, 1913), it is seen that the total value of the 
cotton exported during April-June 1913 was £101,502 com- 
pared with a value, for 1912, of £84,363. 
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LIVE STOCK NOTES. 

DAIRYING IN JAMAICA. 

There exists at present in Jamaica land at the rate of 
24 acres per head of population, which is in bush and not 
productive. This circumstance, together with the fact that 
the population consumes per head the equivalent of 34 
quarts of cow’s milk in the form of the imported tinned 
article, has prompted the Director of the Jamaica Depart- 
ment of Agriculture (Mr. H. H. Cousins, M.A., F.C.S.) to 
publish in the Bulletin of the Department (Vol. II, No. 7) 
the interesting and important article under consideration. 

Before proceeding to abstract the essential points put 
forward in this account, it may be further explained in 
regard to the objects of the article, that Mr. Cousins draws 
attention to a third circumstance in support of the necess- 
ity for the improvement of dairy cows and increased milk 
production in Jamaica, namely, tbat one of the chief causes 
of infantile mortality is the improper feeding of children, 
owing to the difficulty of obtaining pure milk in sufficient 
quantity. 

As a class, the native milk cattle in Jamaica are not 
adapted to milk production; they have in the past been 
developed almost entirely for purposes of beef, on the one 
hand, or draft on the other. Even when, as occasionally 
does occur, a calf is born with a marked capacity for giving 
a good flow of milk, such an animal generally turns out to be 
so wild that she can only be milked when thrown on the 
ground. It is interesting to note that a typical record for 
lactation of a native milch animal was the production of 
of 1,107 quarts (2,978 tb.) of milk in ten months, with 
a maximum of 5°2 quarts when fresh, and a daily average 
of 3°7 quarts. 

JERSEY BREED UNIFORMLY SUCCESSFUL. 

With a view to improving the general standard of dairy 
cows, a number of superior animals have been imported 
during the past fifteen years from the United States, Canada 
and Barbados. Ten years ago the Holstein breed was in great 
favour, but it has been found that the blood of this breed 
depreciates owing to the attacks of the parasites of tick fever. 
It may be accepted that the Holstein has proved unsuitable 
as a milch cow for out-of-door life in Jamaica. As regards 
Guernseys, it is stated that this breed will most probably 
be found of great value for dairy purposes in Jamaica when 
suitably acclimatized and hardened by a small infusion of 
Indian blood from a dairy strain. The value of shorthorns 
will be referred to in detail later; it may be noted in passing, 
that the writer of the article under consideration believes 
that a quarter of shorthorn blood is a suitable proportion 
for the production of a useful general purpose breeding cow 
in Jamaica. The chief disadvantage offered by the South 
Devon breed is that it does not possess suflicient prepotence 
to stamp its quality on miscellaneous cows of low milking 
capacity. A good deal of Jersey blood, however, has been 
used for some tine by specialist dairymen in Jamaica, and 
experience has shown that of all the breeds so far tested the 
Jersey has. proved itself the most prepotent and uniformly 
successful in stamping dairy quality om the native Jamaican 
stock. 

In regard to the composition* of the average cow’s 
a 

*Figures showing the composition of the milk from 
different breeds both in Jamaica and Trinidad, will be given in 
the next issue of this journal,—{Kd, A.N.] 

milk in Jamaica, the following table has been reproduced 
from the article acknowledged above:— ; 

Source. Total Fat. Solids Ash. Specific 
solids, not fat. Gravity.. 

60°F. 
Average milk of 92 

Jamaica cows 13°33 5'L 869 O70 1:028 
Highest record of 

above (Barbados cow) 17:49. 8-7. 879 066 1:025 
Lowest record of 

above (Holstein cow) 10:10 2:9 7:20 0:70 1:025 
Average of mixed 

milk from 7 cows 
as sold to public 13:39 4% 873 068 1:028 

Legal standard of 
milk in U.K. 30 8:5 
Ditto in U.S.A. 3°95" 8:5 
Ditto in Jamaica 35 8°25 

Turning to general considerations regarding the im- 
provement of dairy cattle in Jamaica, it is suggested that. 
the most economical and rapid way of improving the 
quality of native cows, is by using pure-bred bulls. It is 
stated that it is important to remember that ‘unless any 
breed of imported dairy cattle is capable of acclimatization 
in Jamaica and of holding its own, in some degree, under our 
special conditions of climate and of feeding, such a breed 
should not be utilized for grading up our native cows.’ 

EUROPEAN BREEDS UNDER TROPICAL CONDITIONS, 

One of the reasons why the Holstein is unsuitable is 
because the skin of this cow is white, whereas that of a true 
tropical cow, such as the Indian Zebu, is black, although the 
hair of the animal may be white; The Holstein, therefore, is 
greatly affected by the tropical sun. It is interesting to 
note, in continuation of the present subject, that the imported 
Jersey animals have evidently insufficient capacity for blood 
renewal to make good depreciation caused by tick fever 
parasites with improved production of milk. Although it 
is believed that with care the Jersey can be successfully 
acclimatized in Jamaica, more useful results would undoubt- 
edly accrue from crosses between this breed and the 
Indian Zebu, with the object of obtaining animals of larger 
size. Such half-bred animals have already been raised suc- 
cessfuly. Two bull calves that should prove valuable to 
breeders in Jamaica have the following composition: 3 Jer- 
sey, ;'; Indian, ,°, native. 

The two remaining breeds dealt with are the Guernsey 
and the Ayrshire. The former are believed to be the most 
suitable of all the true dairy breeds of cattle for use in 
Jamaica; the latter, however, on account of its being similar 
to the Holstein in regard to colotr properties of the skin 
is peculiarly undesirable for the Tropics. 

The above article will be continued in the next issue of the 
Agricultural News, when an account of the possibilities of 
breeding dual purpose cattle will ‘be described, and usefub 
hints presented in regard to the management of dairy cattle: 
under tropical conditions. 

In referring to cattle-rearing in German East Africa, it 
is stated in Diplomatic and Consular Reports, No. 5171— 
Annual Series, that too little attention has been paid in this. 
territory to the improvement of the native cattle itself, which 
have several good qualities, and that it would probably repay 
attention better than unsystematic crossing with imported 
animals, 
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FIBRES. 

WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date October 6, with reference 

‘so the sales of West Indian Sea Island cotton:— 
The maket had been very quiet for West Indian Sea 

Island cotton since our last report and no sales have taken 
“place. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending October 4, is as follows:— 

Although the total receipts to date are 82 bales, 
Factors have not yet sampled or placed them on the market 
for sale. The market, therefore, has not yet opened, and 
probably will not for a week or more. 

There has been no inquiry for the old crop and we 
nominally renew our last quotations, viz.:— 

Extra Fine 28c. to 29c. = 16d. to 164d. c.i.f., & 5 per cent. 
Fully Fine 26c. to27ce, = l43d.told4id. ,, » s <1 
Fine 25c. = 14}d. ” ” 99 ” 

Extra Fine off \ Packtn Der Naito Madd. yo 
in preparation = 2 

Fully F ayes = 124d. ese <a 
xn preparation £ 
Fine offin | 5. =n7: a ee 
preparation J 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to October 4, 1913, were 
1,337 bales, 2,097 bales, and 331 bales, respectively. 

MOVEMENT OF THE STOMATA IN 

COTTON PLANTS. 

According to the Lxperiment Station Record, Vol.XX VIII, 
No. 9, F. E. Lloyd in America, has successfully devised 
a wethod for observing in the field the movement of 
stomata The method, it is said, enables accurate measure- 
ments to be made of the living stomata of leaves with 
a thickness of 5 mm. without any injury to them. The 
observations on the stomata of the cotton plant showed that 
they were practically all closed at night. There was a strong 
tendency to open in the early morning. The perceptible 
daily opening begins about 6.30 a.m. in Alabama in 
September, and the maximum is attained at about 8.30 or 
9 o'clock, after which closure progresses until 11 o’clock 
or somewhat later. There is said to be no temporary 
opening of the stomata during wilting, although a marked 
rise in the rate of transpiration followed by a sudden 
veduction of rate was observed about half an hour after 
wilting begins. 

In the study of the amount of leaf water in cotton 
leaves, the author found it varied in proportion to the 
dry weight between 318 and 220 percent. The loss of leaf 
water is from 7 to 15 per cent. of the initial amount of 
sunrise. ‘This last is taken as indicative of the daily wilting 
which begins about the ninth hour. It seems that under 
usual day conditions the roots are unable to supply loss of 
water from the leaves, and comparative measurements on the 
same variety of cotton grown in Arizona showed no more 
unfavourable reduction of leaf water than in Alabama, when 
there was suflicient water in the soil. 
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RUBBER. 

THE PROBLEM OF PLANTATION PARA. 

There seems to be a growing conviction that the best 
way to deal with the coming struggle between plantation 
Hevea and the Brazilian product will be by instituting 
a central organization for the purpose of conducting co-oper- 
ative sales. In the Zndia Rubher Journal for September 13, 
1913, E. G. Windle suggests that a useful purpose would be 
served by engaging experienced trade travellers in planta- 
tion Para, who would be sent round the country to all 
rubber manufacturers, not necessarily in England only. The 
central organization, it is suggested, should publish their 
own journal, and.every effort should be taken to demonstrate 
the capabilities, and push the use of plantation Para. 

In the same,issue of the journal referred to above, 
a correspondent outlines in some detail the objects of the 
suggested organization. It would conduct and regulate 
sales and, when necessary, restrict output. The organization 
would further secure uniformity of delivery to manufacturers 
and promote trade in general. It is suggested that all the 
plantation companies should be invited to join a general 
council. Each company’s representative would have one 
vote for every 100 acres planted. The actual selling would 
be fixed by a Court of Directors appointed by the Council. 
This Court of Directors, at any time, by a three-fourths 
majority would be allowed to bring forward a resolution to 
the General Council for restriction of output. 

INITIAL STEP TAKEN BY PLANTATION COMPANY, 

The India Rubber Journal for September 20 supports 
in a general way the above suggestion, and, what is even 
more important, states that the Malacca Company, one of 
the largest plantation rubber concerns, has notified its 
shareholders that the company will be prepared to dispose 
of its entire output of rubber for the next five years through 
a central selling agency. 

In the same issue, Mr. A. A. Bauman calls attention to 
the fact, that if any central selling association is ever formed, 
it is essential that it should be managed by those who 
understand the international market. The same writer 
brings forward two methods of combined action. The one 
adhered to by the British Aluminium Producers is 
recommended for adoption in the selling of plantation Para. 
According to this method, a Committee of Management is 
appointed by the companies, and they fix the price of the 
product from time to time. All the producers bind 
themselves not to sell under that price—a 15-per ceno. 
margin is allowed for the play of trade, and their books 
are periodically inspected. It is said that this form of com- 
bined action enabled the British Aluminium Producers to 
raise the price of the metal from £15 to £50. 

PESSIMISTIC VIEWS, 

In conclusion, it may be added that in some quarters the 
present position of plantation Para seems to have been 
regarded somewhat pessimistically, more so than is justified, 
One hopeful feature of the position is that the present low 
prices may stimulate manufacturers to buy in great quantity, 
and to extend their operating plants and thereby make 
room for the increased output in the near future; and another 
is that in a few years’ time, plantation Para will cease 
probably to feel any competition from the African sources 
of supply. 
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AGRICULTURAL ENGINEERING. 

DRAINING LAND TO FREE IT FROM SALT. 

It may be remembered that in a recent issue of the 
Agricultural News, an article appeared describing in vestiga- 
tions that had been carried out in Porto Rico in regard to 
the effect of common salt on the growth of sugar-cane, and 
the improvement of the large tracts of land in that island 
which are at present unsuitable for cultivation purposes owing 
to the high salt content. In connexion with this article, 
another dealing with a new system for draining land and 
freeing it from salt, which has appeared in the Monthly 
Bulletin of Agricultural Intelligence and Plant Diseases 
(August 1913), contains information of much practical 
importance. 

The system of drainage about to be'described is appli- 
cable wherever the surface of the soil is somewhat higher 
than the water in the main drainage canal, so as to allow 
a good drainage of the surface water without, however, 
allowing a good drainage of the subsoil. 

The principle of the system will be more clearly under- 
stood by reference to the following diagram, which has been 
reproduced from the journal acknowledged above. 

Fic. 26. Cross-section or New DRAINAGE SYSTEM FOR 

Freemnc Lanp From SaAtt. 

The surface drainage water flows into the main drain- 
age canal a where it is carried away by gravity. Into 
the canal 4 run wooden or iron drains, represented by 
the dotted line, which carry away from the subsoil the 
rainfall which percolates into it from above. The water in 
4 is got rid of by means of a pump. 

In the field, the surface water is collected by means of 
drainage ditches, which must be at least 36 inches deep and 
about 100 feet apart, the distance depending upon the 
mechanical and physical properties of the soil. In order to 
calculate the power of the pumps required, it is necessary to 
know the amount of water drained per acre and per day. 
The formulae of Slichter and of King allow an approximate 
estimation to be made of the quantity of water that can 
percolate through the soil in a given time. 

In regard to the results that have recently been obtained 
in connexion with this system in Lower Egypt, the amount 
of water removed was only one-half to two-fifths of that 
which would have to be pumped according to the usual system. 
The important point, of course, is that the water removed is 
ten to 100 times richer in salt than that removed by surface 
drainage. 

Owing to the somewhat larger number of ditches 
the system just described incurs somewhat greater expense 
than the usnal system of drainage. The ‘expenses of installa- 
tion and upkeep are also heavier; the differenee, however, 
is not considerable. The loss of cultivable area is between 
2 and 3 percent. The increase in the upkeep rarely exceeds 
5 to 10 per cent. The greater expense on installation is 
about 13s to 14s. 6d. per acre if wooden pipes are used, 
and 19s. to 2ls. if iron cnes are employed. 
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TRIALS WITH TRACTORS AND MOTOR, 

PLOUGHS IN SOUTH AFRICA. 

A short time ago an editorial and several shorter articles 
in this journal were devoted to motor cultivation, conse- 
quently the results of the recent trials conducted during 
March 1913 near Port Elizabeth, appearing in the Rhodesia 
Agricultural Journal for August 1913, should afford an 
interesting continuation of the subject 

The tollowing tractors competed in the trials: 24 b.h.p. 
‘Ivel’ Agricultural Motor, price £450; 30-60 b.h.p. Rumely 
‘Oil Pull’, type ‘E’, price £935; 18-20 b.h.p. ‘Universal’ 
Tractor, price £375; 50 b.h.p. Maclaren’s ‘Royal’ Steam 
Tractor, price £690; 15-25 b.h.p. Fairbank’s Moss Oil 
Tractor, price £565; 50-40 b.h.p. Ransom’s Special Agri- 
cultural Steam Tractor, price £725; 30-50-60 b.h.p. Self- 
steering Agricultural Oil Motor Tractor, price £950; 25 b.h.p. 
‘Mogul’ Tractor, price £550. 

Early in the trials it was realized that difticulties had 
to be confronted in judging, on account of the variation in 
power. The comparison between the respective merits of 
steam and oil tractors is also considered to be a difticult 
one in South Africa on account of the variation in regard to- 
the proximity of sources of fuel and water-supply. 

After a lengthy trial the judges unanimously decided 
to award the prize of £100 to the makers of the 50 b.h p. 
‘Royal’ Steam tractor, and a special prize of 25 guineas to 
the manufacturers of the 18-20 b.h.p. ‘Universal’ Tractor. 

The following information with reference to the winning 
tractors may be of interest:— 

‘Royal’. ‘Universal’. 

Total area ploughed 2 acres d-acre 
1 hr. 23 min. 
petrol 2 pints 

paraftin 33 gals, 

28 minutes 

80 tb. Natal coal 

Time per acre 
Fuel consumed per acre 

Water evaporated 
per acre 514 gallons Not measured 

Average depth of 
ploughing 84 inches 7 inches 

Radius of turning 
circle 16 feet 5 inches 12 feet 

Number of bottoms 
to plough 8 2 

In making the awards, the judges call attention to the 
outstanding feature of the prize-winning machines. The 
characteristic feature of the ‘Royal’ steam tractor was its 
remarkably low consumption of fuel. This is said to be due 
largely to the provision of a superheater, a feed water heater, 
and the lagging of the steam cylinders and valve chests, 
coupled with the fact that the engine was compound, i.e. 
steam being passed through two cylinders in place of being 
passed through one only. It has to be rememberd that against 
these advantages are the difficulties due to getting up steane 
and the transport of coal and water. In connexion with the 
‘Universal’ oil tractor, the judges made a satisfactory report 
but suggested that all the gear should be enclosed and better 
provision made for cooling and circulating water so necessary 
in a hot climate. The disadvantage of the ‘Ivel’ agricul- 
tural. motor consisted principally in its being. provided with 
only one speed gear and a single road wheel too small in 
diameter. In general, the chief objection to the oil- 
consuming motors seemed to be exposure of gearing, 
cooling arrangements, and the want of two or three 
speed gears in the place of one. It will be remembered that 
this latter point was emphasized in an editorial in this- 
journal dealing with motor cultivation in general. 
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EDITORIAL NOTICES. 
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News’ should be addressed to the Agents. and not to 

the Department. 
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Bridgetown. London Agents: Messrs. Dulau & Co., 
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The Agricultural News: Price 1d. per number, 
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28. 2d. Post free, 4s. 4d. 
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NOTES AND COMMENTS. 

‘Contents of Present Issue. 

The editorial in this number deals with the supply 
-of corn for the West Indies. The article is intended 
to show that production and consumption of Indian 
corn in the United States are quickly becoming equal- 
ized, which will necessitate, in the near future, an 
improvement of methods, and an extension of the area 
under this cultivation in the West Indies. 

On page 338 will be found an account of the 
recently concluded sugar-cane experiments in Antigua. 

The breeding of animals in Jamaica for dairy 
purposes is dealt with on page 341. 

An account is given on page 343 of how to drain 
land in order to free it from salt. 

Insect Notes, on page 346, comprise an article 
-describing a recent entomological visit to the United 
States. 

teviewed on page 347, will be found two new and 
important works dealing with white sugar manufacture 
and agricultural chemistry, respectively, 

A disease in India known as the tobacco wilt 
-disease is dealt with on page 350, 

New Steamship Service between Canada and 

the West Indies. 

The West India Committee Circular (October 7, 
1913) gives important information concerning the 

itinerary of the new service of steamers, the first one of 
which will leave Halifax for the West Indies on 
December 5, 1913. 

There will be four steamers, and they will start 

from the port of St. John (New Brunswick), and from 
there to Halifax (Nova Scotia) and thence to George- 
town (British Guiana) every fourteen days, following 
alternately the undermentioned itineraries:— 

(a) Bermuda, Sct. Kitts, Antigua, Montserrat, 
Dominica, St. Lucia, St. Vincent, Barbados, Grenada, 
and Trinidad, and returning from Georgetown to 
St. John, calling at Trinidad, Grenada, Barbados, 
Antigua, St. Kitts and Bermuda. 

(b) Bermuda, St. Kitts, Antigua, Barbados, 
Grenada and ‘Trinidad, and returning from George- 
town, calling at the following islands: ‘Trinidad, 
Barbados, St. Vincent, St. Lucia, Dominica, Montserrat, 
Antigua, St. Kitts and Bermuda. 

From the point of view of Barbados and Antigua 
it may be observed that there will thus be a direct 
run from either one place to the other every fortnight. 
This is a local aspect of the communication of consid- 
erable importance. 

It may be added that the steamers are to be 
5,000 tons cargo,capacity and fitted with all modern 
conveniences. They will steam eleven knots an hour. 
The time the voyage will take is not stated, 

_— © 

A Twenty-Years’ Retrospect. 

In his Presidential address delivered before the Agri- 
cultural Section at the Birmingham (1915) Meeting of 
the British Association for the Advancement of Science, 
Professor T. B. Wood, M.A., spoke of the tendencies 
and achievements in agricultural research during the 
last quarter of a century. Particular reference was 
made to what has been the prevailing custom in regard 
to manurial and variety trials, namely, the employ- 
ment of the one-plot method. ‘The single-plot method, 
which suffices to demonstrate results as striking as 
those given by phosphates on some kinds of pasture 
land, signally fails when the subject of investigation is 
concerned with ditterences of ten per cent. or there- 
abouts. In cases of this kind it is necessary, if 
accuracy is to be ensured, to take at least ten plots in 
five pairs, in order to reduce the probable error to one 
per cent. 

An extension in this way necessarily involves 
much trouble and some extra expense; but it must be 
worth while if only in view of the fact that the best— 
perhaps the only—way of obtaining the confidence and 
of arousing the interest of practical agriculturists is by 
providing them with absolutely reliable results of 
fairly wide application. 

‘Agricultural science has now reached that stage 
of development at which the obvious facts which can be 
demonstrated without considerable effort have been 
demonstrated, and further knowledge can only be 



Vor. XII. No. 300. THE 

-acquired by the expenditure of continually increasing 

effort.’ This point is one which, we helieve, must have 

the consideration of those responsible for agricultural 

-departments in the West Indies and!in the Tropics 

-generally. 

Another aspect of the last twenty years, com- 

mented on by Professor Wood, was the success that 

has attended the practice on the part of certain 

‘scientific workers to confine their, efforts to the 

thorough solution of specific and circumscribed prob- 

lems. In this respect reference is made to the 

researches of Russell and Hutchinson on the partial 

sterilization of the soil, and to Bitfen’s notable achieve- 

ments in regard to the breeding of heavy-yielding and 

disease-resisting wheats of high quality, Work of 

this kind is of academic interest, of great educational 

value, and of immediate practical use to the agricul- 

turist under the widest range of conditions. 

$$$ ee 

Disease ot Horses in Berbice. 

The fatal disease of horses which appears to be 

spreading in Berbice was at first considered to be 

cerebrospinal meningitis, and sometime ago enquiries 

from British Guiana were made at this Office on the 

subject of that complaint. According to the Demerara 

Daily Argosy (October 1, 1913), Dr. Minett has now 

diagnosed the disease as ‘mal de caderas’, which is 

a well-known South American disease caused by a blood 

parasite (Trypanosoma equind). There is some 

indication that the disease may be carried by the biting 

stable fly (Stomowvys calcitrans), which has quite 

recently been observed in Barbados by the Mycologist of 

this Department and is known to occur in St. Vincent, 

Antigua, Montserrat and Jamaica. The Veterinary 

Officer to this Department has called attention 

to the risk as regards this disease, involved in the 

introduction of Venezuelan horses into Trinidad, Bar- 

bados and elsewhere. Surra disease has occasionally 

been said to occur in Barbados, but it is quite possible 

owing to the similiarity between the symptoms of the 

trypanosome disease, that what has been diagnosed 

clinically as surra is really ‘mal de caderas’, though of 

course this cannot be said definitely. 
At any rate ‘mal de caderas ’ is a very fatal disease, 

death resulting sometimes in,so short a time as three 

-or four weeks; and the indefinite knowledge which 

seems to exist in regard to its means of spread and 

diagnosis points the great necessity for further 

investigation. 
In the Demerara Daily Argosy (October 12, 1913), 

a notice appears to the following effect:— 

‘Viewing with alarm the serious nature of the 

disease affecting horses and mules in Berbice, and 

the possibility of the disease reaching Georgetown 

(Demerara), Mr, E. W. Wills moved at a meeting 

of the Town Council a motion directing a special 

inspection by the Health Department of every stable 

with’ the object of advising and directing owners as 

‘to the precautionary measures that should be taken 

ammediately.’ 
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Two New Indian Exchanges. 

_ These are the Wealth of India (a monthly maga- 
zine of practical information and useful discussions), 
and an Agricultural Journal of the Department 
of Agriculture, Bihar and Orissa. The former publi- 
cation isin its second volume and presents a review 
of current topics in India; ib has a section devoted 
entirely to agricultural affairs and to co-operative , 
movements. Krom what we have seen, this agricultural 
section would be more interesting outside India and 
possibly more useful within, if greater space were 
devoted to investigation work and general agricul- 
tural progress in India rather than to American 
and European results. 

The agricultural journal is an entirely new 
publication, to be issued half-yearly. Its contents 
are confined to agricultural science, and if future: 
numbers maintain the standard set by the first, 
it is sure to prove useful and popular. Articles 
are given on entomological, botanical, engineering 
and on purely agricultural subjects, all well illustrated: 
but for the information of those who reside in the West 
it may be added that the greater part of the information | 
is of purely local application, This, ot course, for , 
a local departmental publication, is as it should be. 

nnn?) ee 

Trade of Grenada and St. Vincent, 1912-13. 

The Grenada Government Gazette (September 15, 
1913) shows that exports of the value of £285,580 were 
recorded for 1912-13, being £5,706 in excess of the 
total imports for that year. This is an increase of 
£20,940 or about 8 per cent. as compared with the 
year 1911. Of these, the United Kingdom took 
£169,762 (59 per cent.), the United States £54,726 
(19 per cent.) and France £48,437 9s. 6d. (17 per cent.). 
Cacao is credited with shipments to the value of 
£225,517, or about 79 per cent. of the total exports of 
the Colony. Of this commodity, 56 per cent. went to 
the United Kingdom, 213 per cent. to the United 
States and 224 per cent. to France. The exports of 
nutmegs showed an increase from 9,087 ewt. in 1911 
to 12,215 ewt. in 1912. Maces and spices also showed 
an increase. Over 85 per cent. of this produce went to 
the United Kingdom, and Canada appears for the first 
time as a recipient of 20 ewt. There has been an 
increase in the output of cotton (by 335 bales) but that 
of coco-nuts remains about the same. The year under 
review was marked by the first shipment of concen- 
trated lime juice (value £125) from Carriacou. 

From St. Vincent—according to the Government 
Gazette (September 18, 1915)—the exports amounted. 
to £111,684 or £17,458 less than the imports, and 
£6,941 less than the exports in 1911. The value of the 
exports of Sea Island cotton fell from £40,529 in 1911 
to £32,073 in 1912, The value of the exports of 
arrowroot, on the other hand, increased from £40,430 
in 1911 to £48,854 in 1912. About 76 per cent. 
of St. Vincent produce went to the United Kingdom, 
22 per cent. to the other British West Indian islands, 
3 per cent. to Canada, also about 3 per cent. to the 

United States. 
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INSECT NOTES. 

AN ENTOMOLOGICAL VISIT TO THE 

UNITED STATES. 

Mr. G. E. Bodkin, B.A., Goverament Economic Biolo- 
gist of the Department of Science and Agriculture, British 
Guiana, recently visited the United States and Porto Rico 
as a Carnegie Entomological Scholar. The report on this 
visit has just been received, and the following article has 
been abstracted from it:— 

Early in 1912, the Entomological Research Committee 
(now the Imperial Bureau of Entomology) made an offer to 
the Government of British Guiana of a Carnegie Scholarship 
in Entomology, which was accepted, Mr. Bodkin being 
chosen as the recipient. The scholarship provided for 
a subsistence allowance for six months and a sum to cover 
travelling expenses. Mr. Bodkin left British Guiana on 
August 7, 1912, and returned on January 22, 1913. 

During this time some thirty entomological stations 
and museums were visited. These included the Head- 
quarters of the U.S. Department of Agriculture, and the 
US. National Museum at Washington, museums in several 
other large cities, several universities, agricultural colleges, 
State experiment stations and the special field laboratories 
of the United States Department of Agriculture in different 
parts of the country. 

In addition to studying the insect pests of many crops 
and plants which are grown in the Tropics, and the methods 
of controlling them, Mr. Bodkin had opportunities for 
becoming familiar with nearly all the large entomological 
projects which are being worked upon in the Gnited States. 

SUGAR-CANE PESTS, 

Sugar-cane was studied in Louisiana and in Porto Rico. 
In the former of these places the insect pests observed were 
the moth borer (Diatraea saccharals), the sugar cane mealy- 
bug (Pseudococeus sacchari), the sugar-cane beetle borer 
(Ligyrus rugiceps), and the May beetle (Lachnosterna sp.). 
The Argentine ant (Iridomyrmex humilis), which is a serious 
household pest, is also a factor of importance in connexion 
with sugar-cane cultivation, because of its relationship to the 
sugar-cane mealy-bug which it protects from its enemies and 
establishes in suitable places for feeding. The sugar-cane 
mealy-bug of Louisiana is the one known as the ‘grey’ mealy- 
bug (P. sacchari), while the common form in the West Indies 
is the ‘pink’ (2. calceolariae). The injury to the canes in 
Louisiana by mealy-bug is stated to result from the habits 
of this insect of collecting in numbers under the leaf sheaths 
and causing the death of the eyes, 

_ Insect attack in the sugar-cane fields was seen to be 
much less than in British Guiana. The definite winter 
season probably has a very beneficial effeot by checking 

development of pests at a. certain time. Mr. Bodkin 
discovered clusters of moth borer eggs parasitized by either 
the same insect (Zrichogramma pretiosa) which occurs in the 
West Indies, or a closely related species. This was the first 
time this had been observed in the United States. Since then, 
parasitized moth borer egg clusters have been found im 
several localities 

The Argentine ant is a serious pest. When introduced 
into a new locality it kills out the species of ants already 
established there. It is a nuisance in dwelling houses and 
causes much loss by its attacks on stored food stuffs. 

In addition to its protection of the mealy-bug of 
sugar-cane, it has become a serious pest of citrus trees. 

The ants visit the blossoms of the orange trees for the- 
nectar, and they also destroy the young embryos, and con- 
sequently little or no fruit is produced. Extensive experi- 
ments in poisoning these ants by means of a dilute solution 
of arsenic (sodium arsenite) in a sugar syrup have been carried 
out. Small pieces of sponge are saturated with the poison 
mixture, placed in tins or glass jars to prevent the access of 
rain water, and distributed in situations frequented by the 
ants. (This system was described in the Agricultural News, 
Vol. X, p: 346.) <= 

In Porto Rico, many of the same insect pests of sugar- 
cane were found. The small moth borer was everywhere 
present but not particularly abundant. The white grub was 
also present and caused a considerable amount of injury. 
Pigs have been found useful enemies of the grubs in newly 
ploughed fields. Several parasites are known also to attack 
them, viz: two wasps, Campsomeris [Dielis| dorsata and 
Elis sexeinota; and two parasitic flies of the family Tachinidae. 
Another wasp, 7%phia inovnata, is being introduced from 
the United States; a parasitic fungus, Jsaria pensa, is being 
introduced from France, and a toad from Texas. A species 
mole cricket is also a pest in fields of young plant canes. 
The mealy-bug P. calecolavzae is generally present and at 
times very numerous. 

PESTS OF RICE. 

In Louisiana, rice is cultivated on a fairly large scale 
and here were seen important pests. The rice weevil 
(Lissorhoptrus simplex, Say) is an aquatic insect; the larvae 
of which attack the roots of the rice plants. A small bug 
(Ochalus pugnax) of the family Pentatomidae attacks the 
fruiting heads of the rice, sucking the juice from the develop- 
ing grain. The larvae of the small moth Chilo pleje 
dellus bores into the stems, and the sugar-cane beetles 
(Ligyrus rugiceps) attacks the roots. 

The rice weevil is captured successfully by means of 
light traps and the application of crude petroleum to the 
surface of the water appears to give good results, so far 
as the experiments with this method have been tried. 

INSECTS ON CITRUS PLANTS. 

In California the principal pests are four species of 
scale insects, the black scale (Sazssetia olea), the red scale 
(Chrysomphalus vurantii), the yellow scale (C. aurantii, var. 
c#rinus) and the purple scale (Lepidosaphes bectii). Several 
other pests of minor importance also occur, 

The methods employed for the control of scale insects 
im California are fumigation and spraying. Much valuable 
work has also been done in the importation and use of naturak 
enemies, but it is found profitable to resort to artificial means 
of control at times, Fumigation with hydrocyanie acid gas 
is most generally practised. This method involves the use- 
of expensive tents, but with the valuable nature of the crop 
the percentage of cost is not great. The distillate (heavy 
petroleum oil) spray is also used to a considerable extent. 

The black scale has been controlled to a large extent by 
the imported natural enemies, the parasite, Scute/lista 
cyanea, but in spite of this, scale insects have been sufficiently 
abundant to give rise to black blight and sooty mould to 
such an extent as to necessitate washing or scrubbing of the 
fruit before packing, and as this injures the keeping qualities 
of the fruit the attempt is made by means of fumigation ta 
obviate the necessity for this washing 

Fumigation must be carried on at night as the poison- 
ous gas is injurious to the leaves in daylight when they are 
actively performing their natural fuctions. The cost of 
fumigation is estimated to average about 50c. per tree: 
and it will need te be repeated at intervals of three years, 
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PLANTATION WHITE SUGAR MANUFACTURE. 
By W. H. Th. Harloff and H. Schmidt, translated from the 
Dutch by J. P. Ogilvie. Morman Rodger. London, 1913. 
Price, 7s. 6d. 

Until quite recently the manufacture in the West 
Indies of white sugar in plantation factories has not been 
economically worth while owing to fiséal difficulties con- 
nected with the United States tariff. Recent changes, 
however, have altered the position in this respect, and it 
will now be possible for central factories to consider seriously 
the introduction of methods whereby the necessary purifica- 
tion can be effected and the refined sugar placed direct upon 
the retail market. The book under review has therefore 
appeared at a very opportune moment. This circumstance, 
taken together with the concise yet comprehensive nature of 
the carefully classified subject-matter, should ensure the 
book a rapid sale. 

In the first section of the book dealing with the 
chemistry of white sugar manufacture, the pages dealing 
with colouring substances in sugar-cane are of particular 
interest. It would seem that if white sugar manufacture is 
talsen up extensively in this part of the world, the question 
of colouring matter in sugar-cane varieties will be a factor to 
be taken into consideration in selection work. 

After describing the different forms of fermentation 
that occur in sugar factories, the book deals next with 
the manufacturing processes proper. Carbonic acid satu- 
ration (cabonatation) is taken first. An interesting and 
instructive historical account of the process is given, 
together with details of its employment in beet sugar 
factories. Some fourteen pages are devoted to double car- 
bonatation, which is recommended for tropical factories, on 
the score that it is much safer than single carbonatation 
On the other hand, the single process is much quicker, and 
the various advantages and disadvantages of the processes 
are set out in detail on the pages which follow. Much useful 
information is then presented concerning the supply of 
carbonic acid and its control. 

Before coming to the subject of raw juice sulphitation, 
an account is given of an intermediate or rather a modified 
process of the European carbonic acid saturation, known as 
the acid thin juice process, This consists in principle in 
sulphuring carbonated juice with a view to the removal of 
eolour occasioned by the action of carbonates on glucose. 
Although the acid thin juice process may be applied in double 
as well as in single carbonatation, it appears to be especially 
applicable to the latter. 

{aw juice sulphitation, which next receives attention in 
the book, is employed much more frequently than is carbona- 
tation. Chemically, the two processes are of a parallel 
mature and the study of one assists in obtaining 
an intelligent understanding of the other. Where cane 
varieties under cultivation are not highly coloured, sulphita- 

“tion appears to be the more satisfactory process to employ, 

although it has to be remembered that difficulties in regard 
to filtration constitute a serious objection to the employment 
of sulphitation. i 

In the pages which follow, the methods of operating the 
process, and the treatment of thick juice are carefully 
expounded. A final chapter is added on the subject of curing. 

PRACTICAL AGRICULTURAL CHEMISTRY, 

By S. J. M. Auld, D.Sc., Ph. D; FLC,F.CS., and D. R. 
Edwardes-Ker, B.A, B.Sc. John Murray, London, 1913. 
Price 5s. net. 

Hitherto there has been no book published in England, 
one might almost say in English, quite like the work under 
review. It is essentially a laboratory book, yet by no means 
merely a guide to analysis. It is an educational book, specially 
adapted, we are told in the Preface, for candidates preparing 
for the University of London B.Sc. degree in agriculture. To 
avoid an entire lack of continuity, the authors have constructed 
a comprehensive and detailed system of classification, but what 
is still more important, have introduced before each impor- 
tant practical process, a theoretical account of the point at 
issue. This greatly enhances the educational value of the 
book, inasmuch as the student of agricultural chemistry is 
often ata loss to see exactly where his theoretical teach- 
ings fall into line with his practical work. This difficulty 
the book succeeds in overcoming, to a very large extent. 

The first section of the book concerns the chemistry 
of plant life and includes the detection and deter- 
mination of the ultimate and proximate constituents of 
plants. Chapter III of this section is very interesting, 
and treats of the groups known as alkaloids, glucosides, 
organic acids, essential oils, tannins, resins and the like, in 
a new and instructive manner. Section II deals with the 
soil in its various chemical and physical aspects. In view 
of their great bio-chemical importance, it is satisfactory to 
note that bacteria are brought within the student’s range 
experimentally. In the third section, methods of analysing 
the various manures are given and a special chapter is 
deyoted to mixed manures. Feeding stuffs receive attention 
next—first concentrated foodstuffs like oil cakes, and then 
succulent food, such as ‘roots’, green fodder, etc. Special 
attention is given to secondary feeding stuffs—molasses, 
spices and the like. 

The last two sections are devoted to dairy products and 
the examination of waters and soaps. 

In general, the employment of this volume in the 
Tropics can be recommended, since most of the determinations 
in regard to soils, fertilizers and dairy produce hold good 
irrespective of local environment. The information, however, 
in regard to sugar is not sufficiently complete for the require- 
ments of students in cane-growing countries, though it will no 
doubt be found suflicient to meet the demands of the Englisl 
student. In the Tropics, reference at least to Clerget’s method 
would be desirable. 

One or two points of practical importance in the book 
appear to be open to criticism, for instance the method given 
on page 48 in regard to the preparation of calcium citrate, 
and that concerning ash determination in molasses presented. 
on page 172 

On the whole, however, very few faults can be found 
with the book, which is comprehensive, original and particu- 
larly well illustrated—a feature of no little importance in 
a practical manual. 

We are sorry that in the Preface we are unable to 
join with the authors in regard to an expression of thanks 
to the compiler of the index—a feature of the book which 
appears to us to be distinctly inadequate. 
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GLEANINGS. 

There is a large increase in the area of land under cotton 
cultivation this year in Antigua. 

Both the young cane crop and the cotton have improved 
in St. Kitts since the receipt of rains. 

In Dominica, the harvesting of the lime crop is in full 
operation and will continue well into the present month. 

The St. Lucia lime factory is still incomplete, awaiting 
the arrival of steam coils; condenser, etc. The delay is 
unfortunate at such a favourable season for starting 

operations, 

Four photographs have just been received of different 
portions of the British West Indian exhibits at Toronto this 
year. These photographs are very good and show that the 
exhibits were well displayed. 

A new use for rubber is in the manufacture of a tempor- 
ary leak stopper. A slab if rubber is held in position on the 
damaged pipe by means of an iron clamp. (India Rubler 
World, September 1, 1913.) 

A meeting of the Management Committee of the 
Agricultural Society, St. Lucia, has taken place to receive 
the report relative to recommendations for enlarging the 

scope of the Society’s functions so as to include commercial 
interests. 

It is stated in the Jowrnal of the Royal Society of Arts 

(September 12, 1913), that although the United States 
shows a preference for West Indian papain, the quality of 
the West Indian product is not as good as that exported 

from Ceylon. 

Some heavy fines have been inflicted by the authorities 
in Trinidad for the adulteration of milk. One of the 
accused had to pay up £47 and 6s. 43d. costs with the 
option of six months’ hard Jabour. (Port-of- Spain (azette, 
October 1, 1913.) 

Of late, more encouraging reports have been received 
from Montserrat in regard to cotton prospects, which are 
now considered likely to be much better than was at first 
thought. If the weather continues at all propitious, the 
total crop will be above the average. 

Reference has already been made in this journal to. 
a minimum price for St. Vincent arrowroot. It was decided 
recently that this price will neither be raised nor lowered. 
This decision has been published in order to make the- 
position perfectly clear te buyers. 

Analyses of samples of St. Kitts waters, published in the: 
St. Christopher and Nevis Official Gazette (September 4, 1913), 
indicates that the.water of that island is of considerable 
purity. It is evident that no perceptible amount of contam- 
ination is taking place through the pipes. 

According to Mature (September 4, 1913), some very 
interesting meteorological information has recently been 
published in Syxons’s Meteorological Magazine, in regard to- 
remarkable correlations existing between the rainfall of Java. 
and Trinidad, and between Trinidad and the south temperate 
zone. 

An intensive system of tobacco culture is being carried 
out in certain parts of England, the essential feature of which 
is the employment of travelling hot houses. The covering 
of the crop some little time before harvesting is said to make 
a great difference in the quality of the produce. (Zhe Field, 
September 20, 1913.) 

From an extract reproduced in the Voice of St. Lucia 
(September 20, 1913), it appears that the Zoronto Globe 
(August 28, 1913) has received the impression, as the 
outcome of visiting the Toronto Exhibition, that the islands 
of St. Lucia and Montserrat represent the great lime- 
producing centre of the West Indies. 

In the Jnternational Sugar Journal (September 1913) 
attention is called to the success which has to some extent 
followed in Mauritius the use of molasses as a sugar-cane 
manure when applied three or four months before the cane 
is planted. It is Suggested that a trial under this condition 
should be made in British Guiana and the West Indies. 

According to the Demerara Daily Argosy, Mail Edition 
(September 27, 1913), there has been a large decrease in the 
amount of balata and rubber shipped from the north- 
western district of Demerara, chiefly as the result of the 
severe drought experienced during the latter part of 1911-12, 
and the first portion.of 1912-13. A slight extension of the 
area under Para rubber has been made. 

Interesting information is presented iu the Journal of 
the Royal Society of Arts (September 19, 1913) in regard to 
the mangrove bark industry of Mozambique. The tree is 
felled between fifteen and twenty years old, the bark losing 
its valuable properties as the tree approaches forty years of 
age. It appears that the tree can be cut down a few feet 
above the ground’ without killing it, provided the bark is 
not stripped first, The name of the species of mangrove 
is not given. 
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STUDENTS’ CORNER, 

NOVEMBER. 

First Perron. 

Seasonal Notes. 

SUGAR, LIMES AND CACAO. 

The principal agricultural operations carried out during 
this quarter on sugar estates will be the cultivation and 
manuring of the land for the coming crop, This is done in 
St. Kitts by the use of the heavy mould-board plough which 
turns underallthe trash left from the old cane and forms 
a furrow in which are dug the cane holes for receiving the 
plants. These holes also serve a useful purpose in preventing 
soil wash during the heavy rains. About this time, green 
dressings (usually horse beans) are planted on the centres 
of these holes for turning in as green manure later on. 
Supplies of cane plants will be needed, and with the central 
factory system where the estates cannot grind, as was formerly 
the case. the canes from which the plants are cut, some new 
arrangement will be required such as a nursery system, 
lately suggested ina letter inthe West India Committee 
Circular, 

The idea that any cane is good enough for planting 
must be entirely given up. Healthy plants of a known and 
suitable variety should be utilized, and the cuttings must be 
treated with Bordeaux mixture to keep out disease, to 
stimulate germination and thereby prevent loss later on in 
the crop in connexion with ‘supplying’. 

This year the lime crop being late, there will be further 
opportunities for observing the details of the manufacture of 
the different products. Where lime juice is shipped raw, 
the greatest care is required in preparing a product free from 
dirt, seeds and pulp. The limes should be washed previous 
to milling and the juice carefully strained. Describe with 
diagrams the new mechanical pulpers or strainers now in use. 

In preparing concentrated juice, the liquid should be 
carefully strained and the concentration continued until the 
hydrometer reads 1°250 in the 4ozling juice. What should 
this give in ounces per gallon? If possible, determine the 
amount of acid lost in the process of concentration. 

If spring shipments of fresh limes are desired for New 
York, a dressing of a quick-acting nitrogenous manure, 
such as nitrate of lime will probably induce flowering. As 
the lime fruit takes about five months to mature, such 
dressings must be applied early. For the main crop, 
manuring is usually carried out in January, and orders should 
be sent this quarter; when ordering, a guaranteed analysis of 
each manure should be asked for. Lime planting may still 
go on, provided the weather is favourable. If planting has 
to be done ona Jarge scale, a magnetic compass will be 
found very useful in lining out. Notes should be made of 
all fields which require drainage. ‘The rainy weather will 
indicate such spots. Where water lies for any length of time, 
or where the trees are looking yellow, or where the soil is 
puddled, drains will prove beneficial. 

Towards the end of the quarter, the Christmas crop of 
cacao will be ripening. In tbe meantime keep down all 
suckers and remove all pods that are diseased. There are 
two ailments of pods which should be distinguished between. 
One is closely connected with the canker disease of the stem 

and should be carefully watched for. These diseases are 
fungoid in origin and develop quickly in wet weather. 
Spraying has been proved to be beneficial in Trinidad, and ‘ 
should opportunity present itself, it would be well to 
experiment in this direction in other places also. 

As the crop ripens, note the additional yields of fields 
which were manured. 

Now that the hurricane season is over, attention should 
be given to the grafting of cacao. Observation will have 
proved the value of grafted cacao trees over seedlings. Care 
must, however, be exercised in selecting the parent tree. 
The best trees on the estate should alone be selected for 
this purpose. The trees must above all things be hardy, 
capable of resisting diseases, prolific, and produce cacao of 
good quality. 

Questions for Candidates. 

PRELIMINARY QUESTIONS. 

1. How does a chemical analysis of the soil differ from 
a mechanical analysis! Which is considered of greater 
importance in practical agriculture, and why? 

2. Describe how the nitrogen in the air is made 
available to plants (a) naturally, (b) artificially. 

INTERMEDIATE QUESTIONS, 

1. Write in the form of a diary a general but practical 
account of the work of a lime estate for a period of twelve 
months, taking each month separately. 

2. What advantages does the rotation of crops afford! 
What do you consider a suitable rotation for a sugar estate! 

FINAL QUESTIONS. 

1. Give an account of the machinery and implements 
on any estate you are acquainted with. What would be 
about the total cost price of these? Does the annual outlay 
for repairs and maintenance fall below or above the estimated 
rate of depreciation?! 

2. Write an essay (of about 500 words) on either 
(a) the world’s production of cacao or (b) the world’s pro- 
duction of cotton. 

In referring to the success which has attended West 
Indian representation at the recent Canadian National 
Exhibition, the West India Committee Circular calls attention 
to the useful purpose served by this Department’s Exhibition 
booklet: ‘The annual booklet issued by the Imperial 
Department of Agriculture for distribution at these exhibitions, 
which is entitled this year ““'he West Indies in Canada 1913”, 
has been revised and greatly improved in many respects, the 
particulars now covering the whole of the West Indian 
Colonies and also British Guiana.’ 

In connexion with a note on the subject of sampling 
cane for analysis, which appeared in the Agricultural News 
for August 30, 1913, Sir Neville Lubbock writes to point 
out that another potent factor which helps to cause a difier- 
ence between the composition of juice in cane reaped from 
plots and that harvested in the field in the ordinary way, is 
that the planter or manager leaves as much of the top on the 
cane as will be permitted by the central factory, whereas in 
the experimental werk the tops are almost entirely removed. 
This is no doubt that the juice from the same cane with 
a foot more top will never give the same analysis as the juice 
from the same cane with the top foot cut off. 
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FUNGUS NOTES. 

TOBACCO WILT DISEASE. 

C. M. Hutchinson, in India, has discovered that the 
annually occurring wilt disease of tobacco plants in Bengal is 
due to infection with a bacterium possessing characters similar 
to those of B. solanacearum, Smith, which induces a well- 
known disease of tomatoes. 

SYMPTOMS. 

The symptoms are at first wilting of the plant followed 
later by the development of dark-brown streaks in the stems 
and midribs of the leaves, vissible on the surface and found, 
on cutting open the former, to extend inwards to the pith and 
spreading upwards from the point of infection, generally 
about ground-level, to a distance depending upon the stage to 
which the disease has advanced. 

ISOLATION OF THE CAUSATIVE ORGANISM. 

In endeavouring to obtaina pure culture of the causative 
organism it was found that the method of flaming the infected 
stem and cutting out externally uncontaminated blocks with 
a red-hot knife was impracticable owing to the invasion of 
foreign bacteria. To overcome this diftticulty, Hutchinson 
employed a useful method in which the portion of removed 
tissue was coated with wax previous to being penetrated by 
the medium in which a bacterial growth was desired. A large 
number of commonly occurring saprophytic forms were isolat- 
ed, amongst which 4. prodigiosus was present—a matter of 
interest since the investigator had failed up to that time to 
find this species in any Bengal soil. As far as one can gather 
from the paper, 2. solanacearum was not actually obtained in 
pure culture, or at least not in sufficient quantity to provide 
material for inoculation purposes. The infections had to be 
made with cultures containing a sufficient preponderance of 
the pathogenic organism to serve as efticient sources for 
inoculation. 

It is important to note that this requisite condition can 
be determined chemically by means of litmus. This same 
test is used in connexion with 4. solanacearum on tomato 
fruit: tests with litmus showed the juice of the inoculated 
fruit to be strongly alkaline on the side next to the point of 
inoculation, and acid on the opposite side. 

INOCULATION EXPERIMENTS, 

Successful wound inoculation experiments were made 
with cultures of high virulence, though no infections resulted 
from applying to the soil water with bacteria in suspension, 
unless some of the roots happened to be damaged. Old 
cultures appear to lose their virulence quickly. The virulence 
of cultures was also reduced to a great extent by keeping, 
though their parasitic habit was gradually regained by 
passage through a fresh series of plants. 

From the appearance of the diseased tissue, one might 
ordinarily suppose that the wilting of the plant was caused 
by a blockage of the vessels with the masses of bacteria. It 
has been fairly conclusively shown, howeyer, by means of 
injections into a healthy plant, that the wilting phenomenon 
is produced by the toxic substances secreted by the bacteria. 

FIELD TREATMENT. 

It is believed that the organism gains entrance through 
mechanical injury: possibly on account of root damage at 
the time of transplanting, or the organisms may obtain 
entrance through the wounds caused by nematodes. 
Hutchinson also suggests that the bacteria may gain entrance 
through the lower leaf scars; for after the common practice 
of removing the basal leaves, a certain amount of raw tissue 

is exposed to infection previous to the formation of a cork 
or a callus covering. 

Field practice should aim at the conservation of soil 
moisture, and development of the root system, which serve 
to produce better-grown and consequently more resistant 
plants; hot weather ploughing, if effectively carried out, will 
not only answer these two purposes but will aid in the 
destruction of both the infecting organisms and the nema- 
todes. Diseased plants should be burnt: not only the part 
above the ground but that below also. Such manures as give 
rise to an alkaline reaction in the soil should be avoided 
as tending to produce a lower resistant power in the plant to 
infection, and to increase the number of infecting organisms. 

THE STATE MYCOLOGIST IN THE 

COLONIES. 

Under this’ heading, Nature (September 11, 1913) 
reviews what is apparently a generally instructive handbook 
of mycology, in spite of the fact that it deals with the 
diseases of a single host plant, namely the potato, and in 
a single country, namely Victoria. 

The author of the book, Dr. McAlpine, describes in detail 
Phytophthora infestans, Alternaria solani, Rhizoctonia, 
Fusarium solani, and Bacillus solanacearum. With regard to 
these diseases, a number of highly interesting experiments 
and observations are stated to be reported. In the case of 
Phytophthora infestans, it is shown that sporangia can infect 
the unbroken skin of healthy tubers; and that the mycelium 
can remain living in a dried up tuber for more than four 
months. Interesting differences are given in regard to 
symptoms observed in Great Britain and in Australia, the 
reason for these being attributed to the prevailing hotter 
weather in Australia. A series of experiments is described, 
which shows that the Fusarium of the potato and tomato 
are transferable. 

The reviewer, however, takes exception to a well-known 
type of statement which appears in the book, involving the 
use of the word ‘probably’, often resorted to by biologists to 
avoid admitting the absence of definite knowledge. Such 
a type of statement is to be deprecated, according to the 
reviewer; and although the criticism is just under certain 
circumstances, it must be remembered that indefinite state- 
ments of the kind referred to are really made to sound a note 
of warning, and to indicate a subject which is undoubtedly 
worth further investigation. They do more good than 
harm, assuming, of course, that there exists a foundation 
of scientific facts. 

DEPARTMENT NEWS. 

The Secretary of State for the Colonies has been 
pleased to appoint Mr. W. Nowell, D.LC., formerly 
Assistant Superintendent of Agriculture, Barbados, to 
the oftice of Mycologist on the Staff of the Imperial 
Department. Mr. Nowell assumed his duties on the 
20th instant. 

Mr. P. 'T. Saunders, M.R.C.V.S., Veterinary Officer 
to the Imperial Department of Agriculture, left 
Barbados on Monday, October 20, 1913, by the R.M.S, 
‘Oruba’ for Antigua, to investigate a skin disease of 
cattle, 
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SOIL INVESTIGATIONS. 

THE EFFECT OF THE LIME-MAGNESIA 

RATIO ON THE GROWTH OF RICE. 

A note in the Experiment Station Record, 
Vol. XXVIII, No. 9, contains the information that 
Meyer does not believe, and cites evidence to show, 
that the maximum yield of different plants is de- 
pendent upon any fixed ratio of lime to magnesia in 
the soil. The following results, however, arrived at by 
P. L. Gile in Porto Rico (see Porto Rico Experiment 
Station Bulletin, No. 12) seem to show that, provided 
the concentration is sufficiently high, the lime-magne- 
sia ratio is an important factor affecting the growth 
of rice. 

In the presence of a small amount of allthe other nutri- 
ents, equal percentage concentrations of calcium chloride 
(CaCl,) and magnesium chloride (MgCl.) appear to be equal 
in their toxic action on rice. When compared on the basis 
of equivalent molecular quantities, CaCl, is more toxic for 
rice than MgCl... 

With a concentrated solution of CaCl, containing 
a minor quantity of the other nutrients, slight increases in 
the amount of MgCl, greatly improved the growth of rice. 
A like improvement was produced in concentrated solutions 
of MgCl. by small additions of CaCl... 

In solutions of 172 to 109 parts per 100,000 of the 
combined chloride of calcium and magnesium, all the other 
nutrients being present in minor quantity, the growth of 
rice was distinctly better when the bases, lime and magnesia, 
were present in the ratio 1:1, than in the ratio of 10:1, 5:1, 
1:5, or 1:10. The favourable action of ratio 1:1 compared 
with other ratios was more apparent the more concentrated 
the solutions. 

In the solutions of 62 to 23 parts per 100,000 of the 
combined chlorides, all the other nutrients being present, the 
growth of rice appeared to be unaffected by the ratio of lime 
to magnesia between ratios of 10:1 and 1:10. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 

MARKET. 

The month of September has passed with very little 
change, either in the amount of business done, or in the 
range of prices realized for products since our last report. 
The exceptions have been that grey Jamaica Sarsaparilla 
took a firmer tone towards the end of the month, white 
native Jamaica and kola were both easier. There has been 
but very little demand for 

GINGER, 

At the first spice auction on the 3rd of the month 
169 bags of Cochin and Calicut were offered and all bought 
in, plump washed Cochin at 28s, per ewt, and fair bright 
brown Calicut at 31s. On the 24th, ginger was repre- 
sented by 74 bags of Calicut, and these were all bought in 
at 27s. per cwt. for rough wormy brown. 

NUTMEGS, MACE, PIMENTO AND ARROWROOT, 

At the spice auction on the 10th of the month the very ‘ 
large consignment of 784 packages of West Indian nutmegs 
were offered, and all sold at full rates as follows: 60’s to 70’s 
6d. to 10d., 72’s to 82’s 5}d. to 74d., 83’s to 93’s 47d. to 6d. 
105’s to 114’s 4$d. to 5}d., 127’s to 138’s 44d. to 5d. and 
151’s to 152’s 43d. A week later, namely on the 17th, 
nutmegs were again in steady demand, 168 packages 
of West Indian were brought forward, and found 
buyers at slightly advanced rates for the medium sizes. 
Of 24 bags of eastern offered, a few only were sold, some 
slightly wormy fetching 10¢. At the last auction on the 24th 
135 packages of West Indian were sold, 68’s at 73d., 79’s to 
85’s 5d. to 64d., 98’s to 108’s 43d. to 4d.,and 160’s to 170’s 
43d. Mace at auction on the 1th was well represented by 
341 packages of West Indian, all of which sold, good pale 
fetching 2s. 3d. to 2s, 4d., fair to red_palish 1s. 11d. to 2s. 2d, 
red and ordinary ls. 8d to ls. 10d, and broken Is. 4d. to 
ls. 8d. On the 24th, 24 packages of ‘West Indian were 
offered and 18 sold, bold pale and reddish fetching 2s 2d¢., 
fair to good red 1s. 9d. to.1s. 1ld, dark red 1s. 7d. to 1s. 8d, 
and broken ls. 4d. to 1s. 5d. Pimento has been very slow of 
sale throughout the month: at the first spice auction on the 
3rd, 2}d. per tb. was the price quoted, and the offerings 
amounted to 158 bags. In the middle of the month it 
was reported that recent sales had been effected of 1,000 
barrels of St. Vincent arrowroot at a price averaging 3d. per th. 

SARSAPARILLA. 

The month opened on September 4th with a fairly 
steady demand for this article, though the offerings were 
scmewhat limited, namely grey Jamaica 3 bales, Lima- 
Jamaica 2, native Jamaica 18, and Mexican 15. The whole 
of the first named found buyers, 1s. 10d. being paid 
for fair beardy, and ls. 9d. for somewhat coarse, None of 
the Lima-Jamaica was sold, but the whole of the native 
Jamaica was disposed of, good red press-packed fetching 91. 
per Tb. and ordinary dull yellowish red 7d. to 8d. The 
whole of the Mexican was bought in at 10d. per hb. 
A fortnight later, namely on the 18th, 6 bales of grey 
Jamaica were brought forward and sold at the following 
rates: fair Is. 1ld., part mouldy Is. 9d., and sea-damaged 
ls 8d.; 6 bales of Lima-Jamaica were also offered but were 
bought in at ls. 10d Of 9 bales of native Jamaica 5 
found buyers, good red press-packed fetching 94d., fair red 
press-packed 8d., yellow 7d., and dull medium 63d. per tb. 

CASSIA FISTULA, KOLA, LIME OIL, AND TAMARINDS. 

At the first drug auction on the 4th of the month 9 bags 
of Cassia Fistula pods from iominica were offered and sold 
at 15s 6d., and on the 18th the offering amounted to 45 bags; 
14 of West Indian sold at 14s. 6d. per ewt.; for 51 packages 
of fair Java 15s. 6d. was wanted. 

On the 4th of the month kola was represented by 
22 bags all of which were disposed of, 43d. per tb. being 
paid for 12 bags of fair bright dried West Indian halves, 
and the same price for 10 bags of fair bright, partly sea- 
damaged. A fortnight later the offerings amounted to 86 
packages, only 10 of which were disposed of, being good 
bright, dried Jamaica halves, fetching 4d. per Ib. At auction 
on the 17th, 6 packages of lime oil were brought forward, 
and 4 disposed of, good pale distilled, West Indian fetching 
2s. 3d, and hand pressed 15s. to 15s. 6d. per Ib. At the 
close of the month tamarinds were well represented at 
auction by 59 packages of West Indian, 26 of which were 
disposed of; 14s. 6d. per cwt. in bond, being paid for fair 
darkish Antigua; dark juicy Barbados were held at 17s, 67. 
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London.—Tre West 

MARKET REPORTS. 

Inp1a Committee Crrcunar, 

October 7, 1913. 

ArrowrooT—3d. to 4}d. 
Batata—Sheet, 2/34; block, 1/114 per th. 
Brzrswax—No quotations. 
Cacao—Trinidad, 70/- to 77/- per cwt.; Grenada, 63/- 

to 69/-; Jamaica, 62/- to 68). 
Oorrer—Jamaica, 54/- to 80/-. 
Oopra—West Indian, £52 15s. per ton. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, no quotations. 
#2011—No quotations. 
Fustic—No quotations. 
GrinceR—(Quiet. 
IstncLass—No quotations. 
Honey—No quotations. 
Linz Jurce—Raw, 1/1 to 1/5; concentrated, £29 10s. to 

£29 16s.; otto of limes (hand-pressed)315/. 
Log woop—No quotations. 
Macze—()uiet. 
Noutmrcs—4 id. to 6d. 
Prmento—(Quiet. 
RusseR—Para, fine hard, 3/53; fine soft, 3/2; Castilloa, 

1/7 per fb. 
Rom—Jamaica, 2/5 to 6/- per gallon. 

New York,—Messrs. Gittespiz Bros. & Co., October 

3, 1913. 

Oacao—Caracas, 14fc. to l6c.; Grenada, l4c. to 14}e; 
Trinidad, 14c. to 144c.; Jamaica, 12c. to 13hc. 

Ooco-nutTs—Trinidad and Jamaica, selects, $40°00 to $41-00; 
culls, $25:00 to $26°00 per M. 

Oorrer—Jamaica, 10$c. to 134c. per tb. 
GincER—8jc. to llc. per th. 
Goat Sxins—Jamaica, 48c.; Antiguaand Barbados, 44c. to 

47c.; St. Thomas and St. Kitts, 42c. to 44c. per tb. 
Grave Frouit—Jamaica, $2°75 to $4:00. 
Lrzs—$4°50 to $6-00. 
Mace—4é6c. to 54c. per th. 
Normecs—110’s, 18$c. 
Opanoes—Jamaica, $3°00 to $3°50. 

Pimento— 2hc. per ft. 
Scvear—Centrifugals, 96°, 3°48c. per tb.; Muscovados, 89", 

2°98c.; Molasses, 89°, 2°73c. per fb., all duty paid, 

Trinidad,—Messrs, Gorvon, Grant & Co., October 13, 

1913. 

Oacao—Venezuelan, $14°75 to $15°00; Trinidad, $14°25 to 
$1475. 

Ooco-nut O1r—$1°29 per Imperial gallon, 
Oorrrr—Venezuelan, lic. per tb. 
Oopra—$d°25 per 100 th. 
Daat—$4°50 to $4°60 
Ontons—$2°25 to $2°30 per 100 tb. 
Peas, Sprit—$6°20 to $6°25 per bag. 
Potators—English, $2°40 to $2°59 per 100 ft. 
Rioz—Yellow, 35°35 to $5°40; White, $4°90 to $4°95 

per bag. 
Svear—American crushed, no quotations. 
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Barbados,—Messrs, James A. Lynon & Co., Ltd., 

October 18, 1913; Messrs. T. S. Garraway & 

Co., October 11, 1913. 

ARROWROOT—$5'25 to $6°50 per 100 tb. 
Oacao—$15'00 per 100 th. 
Coco-nuts—$24 00, 
Hay—$1°50 to $1°60 per 100 th. 
Manvures—Nitrate of soda, $70°00; Cacao manure, $50-00; 

Sulphate of ammonia, $82°00 to $85:00 per ton. 
Motasses—No auotations. 
Ontons—$2°50 to $3°00 per 100 th. 
Peas, Sprit—$ad°50 to $5°75 

$4°00 per bag of 120 tb. 
Potators—Nova Scotia, $2°75 to $3:00 per 160 tb. 
Rice—Ballam, $5°30 to $540 per 190 fb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4°00 per 100 tb. 

per bag of 210 tb.; Canada, 

British Guiana.—Messrs. Wierine & Ricutxr, October 

11, 1913; Messrs. SanpBacu, Parker & (Co 

October 10, 1913. 

ARTICLES. 

ArrowrooT—St. Vincent 

Bartata—Venezuelablock 
Demerara sheet 

Oacao—Native 
Oassava— 
Oassava STarcH— 
Coco-nuts— 

OorreE—Creole 
Jamaica and Rio 
Liberian 

Drat— 

Green Dhal 
Eppors— 
Motasses— Yellow 
Ontons—Teneriffe 

Madeira 
Pgas—Split 

Marseilles 
PLanTaIns— 
Porators—Nova Scotia 

Lisbon 
PotatoEes—Sweet, B’bados 

Rick—Ballam 
Creole 

Tannias— 
Yans— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimbeR—Greenheart 

Wallaba shingles 

», Oordwood 

Messrs. WiETING 
& RIcuter. 

Messrs. Sanp- 
BACH, PARKER 

& Co. 

5c. per tb. 

No quotation 
65c. per tb. 
12c. per th. 

60¢c. 
$4-00 to $5:00 

$16 to $20 per M. 

1 
$ 

l4c. per tb. 
14hc. per tb. 

2c. to 13c. per tb. 

—_ 

— 

13c. per tb. 
—- 

$16 per M. 

ldc. per th. 
15$c. per th. 
12c. per th 

3°60 to $4:00 per| $3°50 to $4-20 
bag of 168 th. 

$5-00 
$132 
None 

6c. 

$6:00 per bag 
(210 tb.) 
$350 

10c. to 16c. 

$2°75 to $200 

$1°44 to $1-68 
per bag 

No quotation 
$4°75 to $5-00 

$1°56 
$3-00 
$192 

$2°20 to $2°25 
$2°55 to $2°65 
$3°75 to $4:00 
$1°85 to $2:25 

32c. to 5dc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to 32:00 
per ton 

per bag of 168 th. 

4c. 
aa to 5e. 
7°00 per 
(210 hye 

$300 to $325 

$120 

$4°50 to $480 

32c. to 5dc. per 
cub. foot 

$4:°00 to $6-00 
per M. 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 24; 
Volumes IT, IIT, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s, 8d, where complete. (III, 2. 

IV. 3; and V, 2 and 3 are out of print.) 
Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on Rowper: Rubber Experiments in Trinidad and 

Tobago, by A. E. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others; 
Castilloa Rubber in Dominica, by Joseph Jones and G. A. Jones: Notes on Cultivation of Para Rubber, 
by IF. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, BSc, F.CS ; 
Rubber Cultivation, by Dr. P. J. 8. Cramer; MiscetLanerous: Forestry in Trinidad, by C. 8. Rogers; 
A Method of Estimating Calcium Carbonate in Soils, by H. 5. Shrewsbury, F.1.C.; Milking Capacities 
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses, 
by J. L. Shannon, D.V.M. 

PAMPHLET SERIBS. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. ‘Those mentioned in the following list are still available; the rest are out of print. 

Sucar Inpustry. (14) Screw Worm in Cattle at St. Lucia. Price 2d. 
Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d. 

in 1900. No, 3, price 2d.;in 1991, No. 13, price 4d.; (17) General Treatment of Fungoid Pests. Price 4. 
in 1902, No. 19, price 4d.; in 1902, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2d. 
in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d. 

Seedling Canes and Manurial Experiments at 
* in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, 

in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 

Barbados, 
price 6d.; 
price 64d. ; 

(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. 
(35) Information in regard to Agricultural Banks. 
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Variability of Rainfall. 

Nass MARKED feature of present investigation 

‘e}) work in sciences like those underlying agri- A \3) 
‘ culture and civil engineering, whose object i6 

is to harness the forces of nature, is the large amount 

of attention devoted to the study of statistical records. 

For example, recent examinations of milk records 

have enabled deductions to be drawn concerning the 
relation between the quality and yield of milk, whilst 
similar work has also led to the discovery of what is 

known as the ‘revised maximum ’—a quantity deduced 

rules of great importance in connexion with heredity. 

In plot experiments, too, it is becoming more and 
more recognized that reliable results of wide applica- 

tion can be obtained only by regarding a large number 

of records mathematically, and the combined effect of 

the general trend exemplified by the above facts 

inclines one to expect considerable developments in 

this direction in the future, and the evolution in time, 

of a class of investigator who will ultimately be 
known as an agricultural mathematician. 

The extremely interesting and important relation- 

ships that can be detected as a result of a mathematical 

examination of records connected with 

agriculture, is admirably brought out in a recent book* 
on civil engineering, in which considerable attention is 

numerical 

given to variability of rainfall. 

The author of this book, in referring to rainfall in 

general, points out that although the subject is of imme- 

diate interest to both agriculturist and civil engineer, 

it affects each in a different way. The agriculturist is 

chiefly concerned with the amount of water that 

percolates into the soil for the use of his crops, whereas 

the engineer is more concerned with the ‘run off’ of 

rainfall and the ettect on streams. Both, however, 

have a common interest in the variability of the rainfall 

itself, and the investigation of records is therefore 

interesting from both points of view. 

*The Control of Water, by Philip A Morley Parker. 
George Routledge & Sons, Limited, London, E.C., 1913. 
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It is a matter of common observation that the fall 

of rain in any locality measured in inches per annum, 
varies from year to year. A study of the rainfall 
records extending over periods of many years has 

shown that as the number of years over which the 
average is taken increases, the average of the yearly 

rainfall tends towards a constant quantity, and that the 
average of thirty to forty years varies but little, what- 

ever period of thirty to forty years be taken, This rule 

has been carefully investigated by Binnie, who examined 

the records of twenty-six stations with records of an 

average length of fifty-three years. He found, for 

instance, that in the case of the mean annual rainfall 

for five years, the average positive deviation was 15°35 
per cent. of the mean, and the average negative devia- 
tion 1452 per cent. of the mean, whilst in the 
case of the mean’ for thirty-five years, the average 

positive deviation only 173 per cent., and 

the average negative deviation 1°86 per cent., these 
latter two figures closely approximating. to the 

same thing. The stations at which the observations 
were made were distributed over a large portion of the 

globe, and the results may be considered applicable 

to all insular climates, and, indeed, to most other 

climates, except those of a very extreme continental 

type. Binnie’s figures also indicate that the annual 
deviation may slightly increase if the period exceeds 

thirty-five years; for, whereas the average deviation for 
thirty-five years was found to be 1°79 per cent. of the 
mean annual rainfall, the deviation for forty years was 

found to be 2°16 per cent. For a forty-five-year period 
it was determined as 2°03 per cent., whilst it dropped 

at the end of a fifty-year period to 198 per cent. 

It would appear, then, that there is a cycle in rain- 
fall, and that this cycle (which refers not to indi- 

vidual rainfalls, but to the average of three or four 

consecutive years) seems to have a period approximate- 
ly equal to thirty-six years. ‘The mean annual rainfall 
may therefore be defined as the average taken over 
a sufficiently lengthy term of years to ensure a fairly 

constant value, and we may assume that thirty to 
forty years is generally an adequate period. - The 

value of this rule will be readily apparent. If we are 
in possession of a rainfall record of, say, ten to twenty 

years, for a place which displays a fairly close relation- 
ship with another where a longer record exists, it is 
only a matter of simple proportion to arrive at a fairly 

accurate idea of the long-period rainfall at the first 
locality. 

was 

_ Turning to the study of yearly records in respect 

of their ahsolnte magnitudes, no definite relationship 

has been found; but if, again, these be reduced to per- 

centages of the mean annual rainfall for each locality, 

a very striking régularity will be seen. Such investi- 
gation has shown that: the rainfall of the wettest of 
a long series of years is about 146 per cent. of the 
mean, whereas the rainfall of the driest year is approxi- 
mately 66 per cent. of the mean. 

According to Parker, if the annual rainfall, as 
detined above, be taken as 100, the following figures 

deduced from records for the JPritish Isles and 
N.W. Europe, may be regarded as very close to the 
truth for all typically insular climates: wettest year 
145 to 148; average of two consecutive wettest years, 

130 to 133: average for three consecutive years 

123 to 126; average for three consecutive driest years 

78 to 75; average of two consecutive driest years, 73 to 

66; driest year, 66 to 61; maximum number of consecu- 

tive years with a fall above the mean, 5°52 to 3°80; 

average fall of these years, 117 to 123; maximum 

number of consecutive. years with a fall less than the 

mean, 5°57 to 5°40; average fall of these years, 84 tc 83. 

Exceptions to these rules occur in places where. 
the average rainfall is much less than 22 inches yearly, 
or where the geographical situation is exceptional. 
According to a communication recently received from 
Mr. Parker, the West Indian Islands appear to be 
exceptional so far as the records available can show. 

The rainfall of Trinidad is normal, but that of Jamaica 
and the adjacent islands is quite abnormal, the figures 

being what might: be expected ina continent about 
1,000 miles from the sea. There appears to be a 
gradation from Trinidad to Jamaica just like what 

would occur in working inland over a continent. 

It has to be remembered, however, that there are 

few rainfall records in the West Indies covering a 

longer period than twenty years, the mean of which 

is scarcely within the limit requisite for the applica- 
tion of the rules enumerated above. It will be 

admitted nevertheless, that the whole subject is of the 
greatest interest and deserving of renewed investiga- 

tion. The laws of variability of rainfall are also of 

the greatest economic importance, for in hydraulic 
engineering projects the rules that have been referred 
to are commonly employed. Furthermore, the very dis- 
covery of them is useful, since it shows the importance of 
keeping accurate records, and what can be deduced from 
figures which are frequently regarded as being of merely 
passing interest 4nd value, but which in reality are grad- 

ually unfolding, year by year, some hidden tendency or 
rule of nature. 
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SUGAR INDUSTRY. 

WHITE SUGAR MANUPACTURE. 

Lately when reviewing in this journal a recently pub- 
lished work on the above subject, it was pointed out that the 
new tariff conditions in the United States give the manufac- 
ture of white plantation sugar a lively interest at this time 
both in the American territories of subtropical and tropical 
regions, and in the nearer tropical possessions belonging to 
other countries. 

In the Louisiana Planter (October 4, 1913), similar 
views are expressed by Dr. W. E. Cross, who publishes some 
notes on the subject of white sugar making in the plantation 
factory. He begins by referring to the fact that in the 
manufacture of white sugar, the choice of cane is an 
important matter, the aim being to employ a variety 
possessing a minimum of colouring matter. The most 
important step, however, in making white sugar, is the 
clarification process. Here the utmost care has to be 
taken that only the purest, clearest juice is sent to 
the effects. Dr. Cross is of opinion that, of the two 
processes, sulphitation and carbonatation, the latter un- 
doubtedly gives a more thorough clarification. In Java 
and Formosa, the carbonatation process has obtained 
a new popularity in recent years, due mainly to the introduc- 
tion of the acid-thin-juice process. This process was 

briefly remarked upon in the recent review in the 
Agricultural News referred to above, but Dr. Cross’s notes 
on the process are rather more detailed. It is pointed 
out that during carbonatation, the potassium salts which 
are always present in cane juice are converted into 
potassium carbonate—a salt which is entirely soluble in 
juice and syrup. Potassium carbonate being alkaline, 
has the power of destroying glucose at high tempera- 
tures with the production of dark-coloured substances. 
It is the object of the acid-thin-juice method to change the 
carbonates into sulphites by treating the juice with sulphur 
dioxide after clarification. The potassium sulphite has no 
glucose-decomposing effect; and consequently does not 
produce any darkening of the juices. According to general 
opinion in Java, this process is a distinct improvement upon 
ordinary carbonatation, and it is stated by Dr. Cross that 
there should be no hesitation in adopting the process in 
Louisiana, in Cuba, and in other tropical countries. It is no 
longer a question of will it work, but of what will it cost. 

The sulphitation process, although simpler than carbona- 
tion is less thorough, and does not produce so large a yield of 
sugar. The difference in the two processes, however, appears 
most in the character of the second sugars, the carbonatation 
seconds being of much lighter colour than those from 
sulphitation. 

An important question to be considered in regard to the 
effect of a higher acidity during sulphitation is—Does it 
pay to carry acidity so high as to produce a slight inversion 
for the benefit of the light-coloured first molasses which will 
result! This is a question which can be solved in each case 
by the manufacturer himself. 

According to the Annual Report of the Porto Rico 
Agricultural Experiment Station for 1912, the area that can 
be profitably planted to this crop has been planted about up 
te the limit. All the coast lands have been used and cane 
extended into the hills until losses have oeeurred to stop the 
advance, 

RUBBER INDUSTRY. 

ITS CHEMICAL PROBLEMS. 

During September, Professor Dunstan, F.R.S., Director 
of the Imperial Institute, delivered in London, a lecture 
entitled Facts and Problems of the Rubber Industry. This 
is dealt with in the India Rubber Journal for September 27. 

In discussing the assertion that Para from South 
America is superior to plantation Para rubber, Professor 
Dunstan stated that it must be admitted that some planta- 
tion rubber has proved to be equal to fine hard Para. In 
dealing with the question of the quality of plantation rubber, 
important factors like the age of the tree, frequency and 
regularity and method of tapping must be taken into con- 
sideration. The coagulation of the latex and the preparation 
of the rubber, like the foregoing, are different in Brazil to 
what they are in the East, and it is believed that an im- 
provement may be effected as regards these matters in the 
East by a detailed and scientific investigation of the methods 
of rubber production and cultivation which obtain in 
South America. 

The lecturer next called attention to the unsatisfactory 
method at present in vogue for estimating the quantity of 
caoutchouc by difference. That is to say, at present, the percen- 
tages of resin, proteid and mineral constituents are determined, 
and it is then assumed that the remaining percentage is caout- 
chouc. Errors in the determination of impurities are there- 
fore reckoned as pure rubber. There is, moreover, evidence to 
show that what is called caoutchouc may not always be one 
and identically the same substance; and since the physical 
properties of any substance must be fundamentally deter- 
mined by its chemical composition, it is obviously necessary 
to have a clear understanding of the variations which appar- 
ently must occur not merely as regards the proximate 
constituents of latex, but in the caoutchouc itself. 

Professor Dunstan was of the opinion that coagulation of 
the rubber latex is wrongly classed with the coagulation of 
milk, and that the change from the liquid of the latex to 
solid rubber is more akin to the process that is known to the 
chemist as | polymerization and condensation. It would seem 
that light is likely to be thrown on this important question 
by a fuller examination of the chemistry of the latex. 

The determination of the viscosity of raw rubber 
solutions affords a promising method of gauging the quality of 
raw rubber, although at present the determination cannot be 
wholly depended upon. Tests of the physical properties of 
the vulcanized rubber are at present probably the most useful 
in determining the quality of rubber, but in this region also 
much work remains to be done. 

Turning to the subject of synthetic rubber, Professor 
Durstan was, as might be expected, of the opinion that the 
prospects in the near future of large quantities of natural 
rubber being produced at a cost of less than 1s. a pound 
makes the chances that synthetically produced rubber will 
ever be able to complete against it commercially remotec 
than ever. 

In conclusion, the lecturer referred to the large field await- 
ing investigation, not on the plantations, but in the manu- 
facturing establishments at home. The discovery of new 
uses is highly desirable, and work still remains to be done in 
connexion with vulcanization. The present state of unrest 
in the rubber industry is, according to Professor Dunstan, 
rather unwarranted, for, although the plantation industry 
stands in great need of organization and precise investigation, 
it is intrinsically sound. The truth is, that the rubber indus. 
try has grown more rapidly than our knowledge of rubber. 
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FRUIT AND FRUIT TREES. 

COMPOSITION OF THE COFFEE BERRY 
IN RELATION TO THE MANURING OF 

COFFEE ESTATES. 
During the past three jyears, considerable attention has 

been given in Southern India-to the manurial requirements of 
coffee. It has been found’ that it is quite possible in 
manuring coffee with a heavy. mulch to provide an unbalanced 
ratio of plant food where nitrogen is in excess and the other 
essential constituents insufficient to meet the plant’s require- 
ments at the proper time. Attention has also been given to 
the composition of the pulp of the coffee fruit. More recently, 
the subject of the chemical ‘composition of the coffee berry 
itself has been investigated. * This work has been carried out 
by Mr. R. D. Anstead, B.A., Planting Expert to the United 
Planters’ Association of Southern India, (and formerly 
Superintendent of Agriculture, Grenada), in collaboration with 
Mr. C. K. Pittock. The ‘results of the investigation are 
published in the Planters’ Chronicle for September 6, 1913. 
First of all, a table of analyses is given, which shows that 
potash is a dominant ingredient in the mineral constituents of 
the coffee bean. It is suggested that it is only logical to 
suppose that potash manures'should assist the ripening process, 
and this raises the question as to when this potash should be 
supplied: Do the coffee berries need it from their very 
existence as berries, that is; as soon as they have set and the 
blossom has fallen, or do they need it only towards the end 
of their development? The same question applies also to 
nitrogen and phosphoric acid. 

To provide an answer, *the investigators analysed fresh 
coffee berries in different stages of development each month 
from July to January. It was found, as might be expected, 
that the moisture steadily:decreases as the berries increase 
in.size and age. It is believed that this circumstance is a 
significant one, and suggests a possible fruitful line of research, 
namely, the study of the physical condition of different types 
of coffee soils and their moisture content at different times 
of the year in relation to the ability of the coffee grown on 
them to hold a big crop. 

With regard to the mineral constituents of the berries, 
there appears to bea markedly steady increase of potash 
content throughout the period of growth, and from this it is 
concluded that potash in an available form is needed all 
the time. 

The phosphoric acid content, however, appears to be a 
constant quantity at first, with a maximum about October, 
after which it declines. Hence it seems likely that this 
constituent is needed in .an available form chiefly at the 
beginning of the season. 

The nitrogen content increases steadily throughout the 
period of growth and keeps pace with the increase in 
organic matter. 

From a practical point of view, the results of the 
investigation are admitted'to be not entirely conclusive, but 
it is suggested that in estate practice the following procedure 
might well be given a trial. It is suggested that potash 
manures should be applied before the monsoon or half before 
and half after; phosphoric acid should be put on half before 
and half after the monsoon, the after-monsoon dose in an 
available form. The nitrogen dose might economically be 
applied after the monsoon in an available form. 

The authors state that they are going to carry out field 
experiments with coffee of known bearing capacity to settle 
definitely the accuracy of their deductions. 
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CHARAOTERISTICS OF RIPE VANILLA. 

The information in this article has been selected and 
translated from a paper published in L’ Agriculture Pratique 
des Pays Chauds (April:1913). It concerns the question of 
what characters should be considered to indicate the ideal 
state of vanilla pods previous to their being picked for curing, 
and it also deals with the differences in density (specific 
gravity) and loss in Weight of pods ripened respectively in the . 
shade and in the sth. 

Vanilla is ripe when it splits, and when the yellow 
colour is confined to the line of dehiscence, the remaining 
areas being more or less green. A yellow pod is that which, 
gathered in this state, arrives at perfect maturity without 
altering, although it is no longer on the tree. 

It is commonly said that vanilla is fit to be picked when 
the thick end of the pod is yellow. This is often true, but 
not always. If the fruit has its thick end yellow, and if 
this colour is more pronounced towards this end, and 
descends towards the narrow end; if the two lines of the sides 
are yellow from one end to the other, and if the little lines 
which run down the fruit under the epidermis are also yellow, 
or almost so, over the entiré surface of the pod (underneath 
and above); and if the ‘shine’ has disappeared, then the 
vanilla is in a good state to be picked and will give a good 
product after preparation. But if it has only its thick 
end yellow, and if this colour is confined to an area with 
a more or less clearly defined boundary around the neigh- 
bouring green part; if it is shiny, coloured lines being 
absent as much on ‘the sides as over the whole surface, this 
vanilla is not fit to-be harvested. The thick end of the pod 
has yellowed because it ‘has touched the substratum, or 
perhaps because it’ has received too much sun. 

The ripeness of pods from which an oily liquid exudes 
and which remain green, or those that tend to become 
brownish-black in colour at the free end, can be determined 
by means of the two lateral lines. Fruits which split along 
only a few millimetres of their length become, in due course, 
completely yellow and then chocolate in colour. 

In general, one cannot count upon vanilla in the shade 
having its thick end yellow before picking; shade-grown 
vanilla on the plantation will have: (1) a dull appearance 
over its entire surface, (2) two lateral yellow lines, (3) lines, 
yellow or yellowish-green, which are situated under the 
epidermis, and give to all the fruit, a green and feebly yellow- 
ish colouration. 

In this state, although the yellow colour may be visible 
only along the two lateral lines, this vanilla will give 
a commercial product possessing all desirable qualities. 

DIFFERENCES IN THE DENSITY (SPECIFIC GRAVITY) OF PODS, 
1 

The method adopted in carrying out this investigation 
was to weigh and| then measure, by means of a graduated 
cylinder containing water, fruit taken (1) from plants grow- 
ing on their supports in the shade, (2) from plants growing 
on supporting plants in full leaf but devoid of overhead 
shade, (3) from vanilla on supports without any shade what- 
ever. It was found, as a result of a large number of 
measurements, that the density of pods grown in the shade 
was greater than those which matured in the sun. The 
means obtained were, for (1), 1015, (2), 1:013 and 
for (3), 0°972. 

At the end of the article, the detrimental effect of drought 
and wind is pointed out, and attention is called to the fact 
that in countries where the degree of humidity of the atmos- 
phere is very great, it is found that vanilla ripened in the 
sun is richer in essential oil than that which has been 
allowed to mature in the shade. 
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LIVE STOCK NOTES. 

DUAL-PURPOSE CATTLE IN JAMAICA. 

In the last issue of the Agricu/tural News, the possible 
lines of improvement of native cattle in Jamaica were dis- 
cussed from the point of view of dairy quality pure and 
simple; it is now proposed to consider angther aspect in the 
breeding of dairy animals, nawely, the production of cattle 
with a capacity for producing large yields of milk of 
good quality, and for furnishing superior quality beef. 
Mr. Cousins, the Director of Agriculture, Jamaica, from 
whose article published in the Bulletin of the Department of 
Agriculture (Vol. II, No. 7) the information in these 
abstracts has been taken, points out that not only on large 
grazing pens, but also in the homes of people with only 
a few acres of grass land, cows of a dual-purpose type just 
described are absolutely essential 

THE RED POLL BREED. 

It has been found in Jamaica that the ideal breed of 
cattle for the purpose under consideration is the English 
Red Poll. The animals of this breed possess a short 
red-coloured coat, and, as a breed, are inured to hard con- 
ditions. In ‘Trinidad they have proved a very eflicient 
breed for crossing with cattle of Indian strain, whilst from 
a commercial aspect, they are moderate as rey irds first cost. 
But the chief feature of the Ked Poll breed which makes 
them especially suitable for dual-purpose crossing, is that 
they are pre-eminently the animals for baby beef, whilst 
they have no small reputation as regards milk production. 
Their suitability for the production of baby beef lies in the 
fact that an animal of the Red Poll breed aged one and 
three quarter years, is, on the average, fully 28 tb. heavier 
in live weight than an animal of the same age belonging to 
any other breed. 

A Red Poll herd has been established at the Govern- 
ment Farm, Hope, and these cattle are registered under 
herd book numbers together with an affix consisting of 
a letter and numbers denoting the foundation cow or 
‘family’ of each animal. During 1912, three of the 
imported Red Poll cows were put to a year’s milking test. 
These cows headed the list at the end of the year with 
records of over 6,000 tb. milk each, beating Canadian grade 
Guernseys and Ayrshires, and all the best Jamaican and 
Barbadian cows. It may be noted, in passing, that all three 
of these Red Poll cows had attacks of tick fever during the 
year, but the disease was successfully treated by means of 
the Trypan blue treatment. In conclusion the view may be 
expressed that the Red Polls will eventually prove them- 
selves to be a highly efficient breed of dual-purpose cattle 
for Jamaica, and there is every reason to believe that equal 
satisfaction would result from their careful introduction into 
other West Indian islands as well. f 

HINTS ON THE MANAGEMENT OF DAIRY CATTLE IN JAMAICA. 

The following summary has been compiled from the 
continuation of the article just abstracted:— 

(1) The most certain means of improvement of dairy 
cattle is by the use of bulls of known pedigree from desir- 
able parents. (2) No cow should, as a rule, be allowed to 
tun with the bull until two months after calving. If 
possible, each cow should give a calf regularly once a year, 
(3) Frequently native cows dry off very rapidly when they 

get in calf; in such cases it is profitable to milk the cows 
for nine months before putting them to the bull. (4) A bull 
of imported blood should receive grain feeding; this increases 
the number of cows he is able to serve, forty to fifty cows 
to each bull having been found within the range of the 
herd bulls at the Hope Government Farm. (5) Some bulls 
exhibit a marked tendency to give a predominence of heifer 
or of bull calves. For the dairy, a heifer breeder is the 
most desirable bull to possess. (6) It should be borne in 
mind that the value of a sire cannot be realized until his 
daughters come into milk. It is therefore desirable not to- 
part with a bull until his breeding value in the herd has 
been demonstrated. 

(7) In Jamaica, it has been the experience of 
breeders that a cow’s period of gestation is exactly the 
same as for animals in other countries. (8) Dehorning 
is desirable owing to the tendency native cattle have 
to injure one another: the use of a Red Poll bull is 
perhaps the simplest way to eliminate the horns of 
native cattle; but if thought desirable, the application of 
caustic potash to the embryo horns of a calf soon after birth 
enables the dehorning operation to be effected very simply 
and without suffering to the animal. (9) If a cow 
is to be milked without its calf later on, it is highly 
undesirable to allow any cow to suckle its calf, 
which should be removed from the cow as promptly 
as possible. The Tropics appear to accentuate the maternal 
instincts of dairy cattle. (10) In Jamaica, with Jerseys and 
Jersey Grades, experience has indicated that two and a _ half 
years is the most desirable age for first calving. (11) As 
regards Red Polls, however, the conclusion is arrived at that 
native-bred pedigree Red Polls should not be put to the bull 
until three years old. (12) As regards milking, it is stated 
that at Hope the operation is conducted twice daily at 
5am. and2p.m. Records of weight are kept. (13) Any 
cases of udder trouble should be regarded as infectious. 
(14) In connexion with the provision of imported feeds it is 
stated to be a good practice to give dairy cows as many quarts 
of grain as the cow gives quarts of milk, and to supply to- 
native cows one quart of grain for every quart of milk pro 
duced above a standard of 4 quarts per diem A profit of 
100 per cent. is indicated from the judicious feeding of grain 
to dairy cows at tke Hope Farm on this basis. No dairy 
cow which refuses grain feed is worth handling in a dairy 
herd in Jamaica, (15) The manufacture of ensilage from 
Guinea corn in the ear and from Guinea grass just arrowing, 
has proved eminently satisfactory in Jamaica. 

DISEASES, 

Tuberculosis and contagious abortion appear to be the 
most serious diseases of dairy cattle in Jamaica. The former 
disease can be eradicated from a herd by the use of the 
tuberculin test (see West Indian Bulletin, Vol. XIII, No. 4), 
whilst contagious abortion requires for its prevention great 
care in disinfection and the isolation of all infected cows, 
The bull’s sheath should be disinfected before serving a cow. 

In breeding cattle for the Tropics, the shortening of the 
coat is a first essential to be aimed at, and although clipping 
is generally resorted to, it should be remembered that even 
one-sixteenth of Indian blood has a marked effect as regards 
the shortening of the coat. 

Systematic spraying for ticks is regarded as a sine gud 
non. ‘No cow can produce a normal quota of milk if ber 
blood is to be drawn by hundreds of ticks daily.’ Great 
success has been attained from the use of spraying in 
Jamaica, particularly with paranaph and with arsenic, 
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COTTON. 

WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date October 20, with reference 
‘to the sales of West Indian Sea Island cotton:— 

There has not been any business passing in West Indian 
Sea Island cotton since our last report, as spinners supplied 
their wants for some time ahead with their recent purchases 
of the balance of last season’s crop, and at present they are 
not inclined to buy further: 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending October 18, is as follows:— 

The receipts to date are 416 bales against 560 last year. 
Factors are disappointed at not receiving larger receipts. 
They are anxious for the market to open, and are asking for: 

Extra Fine 2ic. = 154d. c.i.f., & 5 per cent. 
Fally Fine 25¢c. = 14}d. ” 53nd ” 

Fine hye, = 134d. ” ” > ” 

Fully Fine to} ‘ 
Extra Fine off -22c. = 124d. iy adeeb 
in preparation 

At these prices they would be willing sellers, as they 
do not wish their receipts to accumulate. 

This report shows that the total exports of Sea 
Island cotton from the’ United States to Liverpool, 
Manchester and Havre up to October 18, 1913, were 
2,187 bales, 2,878 bales, and 725 bales, respectively. 

British Cotton Growing Association.—At the 
one hundred and sixteenth meeting of the Council of the 
British Cotton Growing Association it was reported that it is 
yet too early to estimate what the present year’s West African 
supply is likely to be, as the yield largely depends upon 
climatie conditions: these up to the present have been quite 
satisfactory. Gratification was expressed at the increased 
demand which has arisen for the Association’s West African 
cotton. 

The Nyasaland Government, it was stated, have made 
arrangements for the native-grown cotton to be divided into 
four different grades, for which different prices wil! be paid 
according to quality. It is hoped that this regulation will 
Jead to a general improvement. Unfavourable climatic 
conditions were reported for the cotton crop in the High- 
Jands, which has proved disappointing, although it promised 
well in the early part of the year. In the lower river 
districts, howewer, where the cultivation is largely carried on 
by natives, the crop will be a good one, and in the aggregate 
it is hoped that the total exports will not be lower than 
last year. 

The estimate submitted by the Government Agricultural 
Department of Uganda shows that the cotton crop in that 
Protectorate for 1913-14 will probably be double the crop of 
the previous year. Arrangements have been made to send 
out additional ginning plants to deal with the increased 
quantity of cotton now being produced in the Protectorate, 

THE SOIL 

Cupric Treatments and the Nitrification of 
the Soil.—Owing to the fact that soluble copper salts are 
poisonous to plants, it might be supposed that the application 
of sprays and washes containing copper might under some 
circumstances prove injurious to cultivated plants, particularly 
after such treatment has been practised over a large number 
of years on the same land. The idea suggested itself to the 
Director of the Agricultural Station of "Sadne-et-Loire, to 
investigate whether the accumulation of a certain amount of 
copper in the soil might be injurious to nitrification, In 
order to investigate the t matter, the writer made several series 
of experiments using solutions of copper sulphate. An account 
of these experiments is given in the Monthly Bulletin of 
Agricultural Intelligence and Plant Diseases (August 1911). 

Assuming that the nitrification of the control was almost 
complete, the conclusions are that: (1) The presence in the 
soil of copper salts affords no special obstacle to nitrification: 
with above 2 per,cent. of copper salt, the nitric nitrogen 
was still 60 per cent.of that contained in the control, and 
with 0:1 per cent. of copper sulphate the nitric nitrogen rose 
to 90 per cent. of that in the control. (2) Copper salts intro- 
duced into the soil, rapidly assume an insoluble form when in 
contact with calcium carbonate, iron oxide, and alumina, 

which accounts for their weak inhibitive action on nitrifica- 
tion, even when large quantities are employed. Finally, 
seeing that the copper which finds its way into the soil from 
the alkaline washes is already in an insoluble condition, there 
is thus no reason to apprehend injurious results from the 
frequent use of cupric washes. 

Subsoil Blasting Pemonstee meen in Trinidad, 
1913.—Since there is every possibility of experiments being 
conducted at Antigua in regard to the employment of 
dynamite for soil improvement, a short account of a report on 
similar tests made recently in Trinidad should prove 
interesting. 

According to the Proceedings of the Agricultural Society 
of Trinidad and Tobago (September 1913), an improvement 

in the crops on certain water-logged plots of land from the 
use of dynamite has shown itself even after so short a period 
as three months. This has occurred principally in the case of 
bananas; but sanguine hopes are held that a similar effect, 
after a year or two, will be witnessed in regard to cacao. 
Much success has followed the use of dynamite for making 
holes for planting coco-nuts, and for blowing up old stumps 
of trees. 

_ Mr. H. Vincent, who has been conducting the trials, 
places the cost of the operations at the undermentioned 
prices:— 

Rejuvenating standing caeao $15 00 per acre 
0 eld coco-nuts $1500 5, 4, 
as young coco-nuts $12:00)5 3 

Blasting holes for cultivation 
of coco-nuts 10:00 ,, ,, 

As regards the importation and storage of the 
dynamite, there should be no difficulties; in Trinidad, the 
Board of Agriculture have moved and carried a resolution 
requesting the Government to offer and encourage every 
facility for the importation, storage and use under competent, 
supervision of dynamite cartridges. Fears that the explosive 
becomes dangerous on keeping in a hot climate may be 
dispelled ; if anything, it is frost which sometimes makes 
dynamite, if not handled with the utmost care, liable to 
undergo spontaneous combustion. 
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AGRICULTURAL ENGINEERING. 

NEW TAPPING KNIVES FOR 

RUBBER TREES. 

It is well known that one of the objections to methods 
that are commonly employed for tapping Castilloa is that the 
trees never fully recover from the wounds ‘left by the tapping 
process. According to the Zndia Rubber World (October 1, 
1913), this difficulty can be got over by employing a new 
knife that has just been invented which, instead of cutting 
out a piece or strip of the bark in the usual way, merely 
raises the bark from the tree to a sufficient extent to permit 
the escape of latex. After the operation, the bark is closed 
down to its original position and allowed to grow fast. It is 
stated that very little scar is left, and that the process is of 
great advantage, since it permits a continuous tapping of the 
tree immediately above or below, or even directly on top of 
the previous cut. From the illustration given in the Zndia 
Rubber World, the instrument is seen to resemble somewhat 
asemi-circular comb fitted with a handle One excellent 
feature of this new knife is that it is provided witha 
movable gauge attached to the thumb screws behind the 
cutting edge, so that the teeth can be quickly adjusted to the 
proper depth for a tree of any age. 

Another interesting knife described at some length in 
the India Rubber Journal (September 13, 1913) is one 
which is constructed for cutting along the sides of the 
shallow channel in the cuter bak of [evea rubber trees. 
This invention comprises the formation on the blade of two 
or more slots, which extend to one end of the blade. The 
middle area or tongue in the blade thus formed by the 
space on each side of it, is bent in a concave fashion so that 
each edge ‘stands proud of’ the portions of the blade on each 
side. These turned-out edges are used for paring the cut, 
whilst an arrangement of guards operates to prevent the front 
cutting edge of the purtions of the blade each side of the 
concave tongue, from cutting into the cambium at the 
bottom of the groove in the tree. 

INTRODUCTION OF MOTOR PLOUGHING 
INTO ST. CROIX: 

In order to plough the land deep and prepare it early, 
with a view to the conservation of moisture, the Director of 
Agriculture, St. Croix, D.W.I, advocated the use in that 
Colony of motor ploughs. As the result of discussions at 
meetings of the Agricultural Society, the Government 
decided to vote the necessary funds to enable the Director of 
Agriculture and a representative of the Agricultural Society 
to visit Cuba and the United States, in order to investigate 
the question of motor cultivation on the spot. 

OBSERVATIONS IN CUBA, LOUISIANA AND TEXAS, 

Gasolene motor ploughs were found in extensive use in 
Cuba on one large sugar estate; the weather, however, had 
been too wet to allow of the ploughs being seen at work. 
The engines in use were big four-cylinder gasolene machines, 
and the owner expressed himself well satisfied with the work 
they performed. Travelling to Louisiana, the visitors found 
the same kind of four-cylinder traction engine and plough used 
in cane cultivation there. The machine was observed at work 
harrowing land, which was laid out in a series of banks and 
furrows. A disc harrow was used, and the engine went across 
the banks quite easily. Later the engine was seen at work 
in a field which was a mass of weeds, and these checked the 
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plongh frequently. The owner explained that this was due to- 
his not having the proper coulters on the machine. The 
plough was working to a depth of about 7 inches, and six 
bottoms were drawn by the motor at one time. The engine 
went over unevenness in the land with great ease and without 
excessive jerking, and it negotiated the ditches between the 
fields quite easily by having them filled up with rough logs of 
wood at the places where the engine crossed. The plough 
was stated to have done 10 to 15 acres a day, and it was 
believed it could do more if the fields had not been so small 
(about 5 acres). 

The delegates next proceeded to the State of Texas where 
they saw one of the ‘Twin City’ four-cylinder gasolene traction 
engines at work, ploughingsome of the stiffest soil in the United 
States. The machines were doing excellent work, ploughing 
a stiff, clay soil filled with the interlacing roots of the Texas 
‘mesquite’ tree, to a depth of 8 or 9 inches. The plough 
used with the engine was of special design and had only 
three bottoms, but it weighed 7,000 bh. The engine drew 
this huge plough irresistibly through the tough root-bound 
soil, tearing through branches 2 to 5 inches in diameter with 
the greatest ease, Occasionally, a particularly stiff stump 
would cause the plough to resist so much that the huge 
wheels of the engine would revolve without moving it. 
Then the man in charge would back a few inches and jamb 
on the clutch, rushing the machine forward, and after a few 
trials like this, the plough would pull through. The engine 
ploughed 7 to 8 acres a day of this stiff ‘mesquite’ land to 
a depth of 8 or 9 inches. Hight gallons of gasolene and 
3-gallon of lubricating oil were used per acre. 

As the result of the visit which provided the above 
interesting observations, the Danish Government have voted 
the money for a motor-ploughing outfit as already noted in 
an ap article on motor cultivation in the Agricultural News, 
Vol. XII, No. 294. The outfit was expected to arrive about 
the end of July 1913. 

TRIAL OF NEW IMPLEMENTS. 

As well as in the introduction of motor traction into the 
Colony of St. Croix, the Danish Government have exhibited 
very considerable enterprise in the matter of importing new 
implements. The following machines are now in the pos- 
session of the Department of Agriculture: a corn and cotton 
planter, a Cuban 22-plough, a Cuban double mould-board 
fluke, a Magnolia lister, a double mould-board plough, 
two subsoil ploughs, a ‘Secretary’ disc plough, a deep 
tillage ‘Stag’ sulkey plough, and a potato digger. Nearly 
all these implements aave been found to work well, and 
their use has been demonstrated to planters. The work of 
the Cuban 22-plough has been particularly admired, and 
several of these implements have been imported at the 
request of planters. The corn and cotton planter has also 
been purchased by several estate owners. Five or 6 acres. 
of cotton can be planted in one day with one of these 
machines. The Verity double mould-board plough is 
stated to be excellent for opening deep furrows for manure 
or for planting cane, and the Cuban double mould-board 
fluke is useful for cleaning out the furrow after the 
Verity plough has done the first work. The ‘Secretary’ disc 
plough appears to be capable of performing useful work in 
cane cultivation, and it has the special advantage of a sub- 
soil attachment which follows in the furrow made by the disc. 
A 6-acre piece of very heavy clay land has been ploughed in 
St. Croix by this machine; the soil was turned over with the 
disc some 8 inches, and the sibsoil attachment opened the 
land some 4 or 5 inches below this.;. With the deep tillage 
‘Stag’ sulkey plough, stiff land, it. is stated, can be readily 
ploughed 17 inches deep, 
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NOTES AND COMMENTS. 

Contents of Present Issue. 
The editorial in this number deals with the inter- 

esting subject of the variability of rainfall. A study 
of statistics has shown that the mean of the yearly 
rainfalls, extending over a period of from thirty to 
forty years, is nearly constant, whatever period of 
thirty to forty years be taken. 

Some of the chemical problems of the rubber 
industry will be found discussed on page 355, 

Under the heading Fruit and Fruit Trees will be 
found information concerning the manuring of coffee 
in relation to the composition of its berry, and a large 
number of details concerning ripe vanilla pods. 

On page 357 appears an article on dual-purpose 
cattle in Jamaica. 

Motor ploughing in St. Croix, D.W.I., receives 
attention on page 359. 

Insect Notes, on page 362, constitute a continu- 
ation of the article in the last issue of the Agricultural 
News dealing with an entomological visit to the United 
States. 

_ Fungus Notes, on page 366, include an article 
entitled Infectious Gummosis of Citrus Trees, 

On page 367, an article deals with a subject of 
great local importance, particularly in the Leeward 
Islands. 

West Indian Bulletin. 
The issue of.the above journal (Vol. XIII, No. 4), 

which has just been distributed, contains articles dealing 
with a variety of subjects of very general scientific 
interest. 

A forestry»paper, by Dr. Francis Watts, C.M.G., 
Imperial Commissioner of Agriculture, gives an inter- 
esting generai» account of the forestry conditions 
obtaining in the Windward and Leeward Islands, and 
puts on record important facts and suggestions concern- 
ing legislation, aud the significance of forestry conditions 
in relation to the conservation of rainfall. 

The paper dealing with the stomatal characteristics 
of varieties of sugar-cane, by W. R. Dunlop, Scientific 
Assistant on the Staff of the Imperial Department, 
claims to show that certain varieties of sugar-cane 
possess differentiating characteristics as regards the 
leaf pores through which the plant breathes, and that 
the curling of the leaf—which varies for different varie- 
ties—is probably an important regulating mechanism, 
It is suggested that the actual economic value of these 
differences might usefully be investigated in the course 
of the selection of new seedling varieties, when it might 
be possible to evolve drought-resisting canes. 

The subjeat of syrup manufacture is dealt with 
by H. A. Tempany, B.Sc. F.I.C., Superintendent of 
Agriculture for the Leeward Islands. his paper, 
which deals ina very comprehensive way with one of 
the burning questions of the sugar industry, appeared 
some time ago) ina less elaborated form in the Agri- 
cultural News. It now includes analyses of different 
syrups, discusses the question of liming and other mat- 
ters, and provides information in connexion with various 
economic aspects of the subject. 

The paper on Insect Pests and Diseases in the 
West Indies during 1912, written by the Entomologist 
on the Stat of the Imperial Department (H. A. Ballou, 
M.Sc.), is constructed on similar lines to previous 
reports that have been published in the West Indian 
Bulletin, except that the present paper has been 
extended to imeclude notes on special features of 
interest in connexion with the prevalence of plant 
ailments—an innovation which lends a more lively 
interest to the important observations recorded in 
tabular form. 

The subject of cotton in Grenada, which is dealt 
with by G. G. Auchinleck, B.Sc., F.C.S., Superintendent 
of Agriculture, Grenada, provides a historical account 
of the industry and discusses very fully the factors 
which have militated against the successful cultiva- 
tion of this crop in many localities of the island. 

The paper on the Tuberculin Test in the West 
Indies, by P. T. Saunders, M.R.C.V.S., Veterinary 
Officer to the Imperia] Department, describes, as the 
title implies, the application of the test and the extent 
to which it has disclosed the existence of tuberculosis 
in certain localities, 

w—_— #8 8} > 

A Plea for Citrus Cultivation. 
The full title of the paper to which the above 

heading refers, is, A Plea for Citrus Cultivation in 
St. Lucia, It is written by A. J. Brooks, F.C.S., Assis- 
tant Agricultural Superintendent, St. Lucia, and 
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published in the West Indian Bulletin just issued. 
‘Whe reason for excluding it from the: foregoing note, 1s 
that its title possesses a particularly strong significance 
-at the present time in respect of an important change 
which will take place at the end of this year. The 
-change referred to is the commencement of the new 
-steamship service between Canada and ‘the West 
Indies. Fast, regular, and provided with cold storage 
accommodation, these steamers should offer the requis- 
ite transport facilities for establishing a greater trade 
in citrus fruit with Canada. 

Grape-fruit, in particular, may be recommended as 
a safe and suitable variety for shipment, in view of its 
popularity in America and its good keeping qualities. 
‘The paper referred to above gives a detailed account 
-of the cultivation, transport and packing of different 
kinds of citrus fruits, and for the reasons already given, 
the appeal of the writer appears to have been made at 
a particularly opportune time to gain for the subject 
that attention which it is deserving of. 

Life on a Malayan Rubber Plantation. 
It seems scarcely in accordance with existing cir- 

-eumstances to begin an article at the present day 
-dealing with rubber production, by asserting that the 
industry is not the all-absorbing topic it was some time 
ago. However, it is not from an economic aspect that a 
writer in The Field(October 4,1913) discusses a Malayan 
plantation. The article really deals with the life of an 
-agsistant, or, as he would be called in the West Indies, 
an overseer. The work of an assistant consists mainly 
of superintending labour, for whose work both as re- 
wegards quantity and quality, he is responsible. He 
must keep down the cost of weeding, yet must keep his 
section clean. He is also responsible for the proper 
tapping of the trees under his charge. 

It would seem to be fairly generally accepted that 
new assistants experience considerable difficulty at tirst 
in regard to the management of labour, and also in 
-eonnexion with monthly reports and labour returns, 
This is somewhat significant in respect of the question 
of agricultural colleges for the Tropics. It may be 
-assumed that such colleges would train a certain 
number of assistants or overseers. But the one weak 
point in regard to agricultural colleges in general is 
that they are for obvious seasons unable to afford 
wide experience in labour management, which, it 
must be admitted, is one of the fundamental things in 
-agricultural practice. 

A great deal depends upon the personal equation 
in dealing with labour, but still a great deal can be 
learnt from special study. Efficiency in the operations 
themselves may be acquired, the systems of records may 
be studied, and what is most important in the Tropics, 
~the languages, dialects, and particularly the customs of 
the various kinds of workers systematically observed. 

There is scarcely any other place in the Tropics 
better suited for studying labour than the West 
Indies, with its African, East Indian, Chinese, 
Portuguese and other races. Trinidad is, perhaps, 
ideally placed in this respect, and from the point of 
view of the study of labour conditions, this Colony 
‘must be considered as particularly weH suited as 

a site for an agricultural college at which estate 
assistants could be trained and sent to almost any part 
of the world, well equipped for taking up responsible 
duties without that probationary period which is 
frequently found as expensive to employers as it is 
necessary to their assistants. 

ye 

Waste in Distribution. 

There can be no doubt that waste in distribution 
for agricultural products is far greater than for 
manufactured goods. Just as a difference exists in 
this way, so it occurs among estate products them-~ 
selves. As was pointed out by Mr. C. R. Van Hise, 
President of the University of Wisconsin (see Modern 
Sugar Planter for September 27, 1913), this waste 
occurs principally amongst perishable produce, like 
fruit and vegetables. It is interesting to observe that 
the nature of such produce and the fluctuations in 
acreage year by year cause a large variation of prices. 
This fluctuation is one of the factors which tends to 
make the retail cost of perishable goods very high. 

When wholesale prices go up, retail prices are 
promply advanced. When wholesale prices fall, by 
informal understanding, the retail prices are frequently 
held at the old rates. This, of course, causes a wide 
margin between the price the grower receives and that 
which the consumer pays. 

With very perishable goods there are hundreds of 
instances in thickly populated areas that might be 
cited to show the waste that accompanies a glut on 
the market. Thus Mr. Hise says: ‘At various times 
there comes into the markets of the Northern States 
a larger supply of melons and peaches than can be 
disposed of at the current prices. 

‘The retailers take advantage of the situation to 
purchase at a lower price from the commission 
marchants; but not infrequently they find it more 
profitable to them, to maintain existing retail selling 
prices with smaller sales, than to lower the price suffi- 
ciently to dispose of the additional material. Under 
such circumstances, car-loads, and even ship-loads, of 
fruit or melons may rot, when the people—and 
especially the people in less favourable financial 
conditions—would have been glad to have the products, 
thus destroyed, if they could have been obtained at a 
low price.’ 

Waste in distribution is prevented by employing 
satisfactory methods, and by regulating the output. 
The solution to the problem rests on the word 
co-operation. This raises an interesting point. Why 
is it that co-operation is hailed as a great advance 
step for the agriculturist at the same moment that 
combination in industrial trade and manufacture is 
assailed? The fact is that there is not the same 
possibility in agriculture for combination to extend 
into monopoly as there is in the manufactures; and 
consequently the consumer does nob suffer, but rather, 
more often than not, benefits. It must be remembered, 
too, that one food product is in competition with 
another; and thus, if thegproducer attempts to push 
the price of one article too high, the consumer will 
turn to others, 
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INSECT NOTES. 

AN ENTOMOLOGICAL VISIT TO THE 

UNITED STATES. 

The following article’‘constitutes a continuation frem 
the last issue of the Agricultural News, of Mr. G. E. 

Bodkin’s visit to the United States as a Carnegie Entomo- 
logical Scholar. His observations on pests of sugar-cane, 
rice and citrus plants have already been dealt with; and we 
now come to those concerning pests attacking 

STORED GRAIN, 

Interesting investigations into the habits of insects 
infesting grain, especially rice, in millsand warehouses, were 
in progress in Louisiana and Texas, and experiments were 
being carried out with a view to finding improved means of 
controlling these pests. Carbon bisulphide, which has been 
largely used for this purpose, does not penetrate into large 
masses of closely packed sacks of grain sufficiently to give 
perfect results. The insects of chief importance in this 
group are the rice weevil (Calandra oryzae), the Angoumois 
grain moth (Sztotvoga cerealella), the cigarette beetle (Z’ene- 
érioides mauritanica), and the saw-toothed beetle (Silvanus 
surimamensis). 

PESTS OF COTTON. 

The boll weevil is the most serious pest of cotton 
in the United States und perhaps in the world. At 
several Federal Experiment stations for the study of 
pests of field crops the boll weevil is made the principal 
subject of investigation. 

This insect occurs in the Southern United States, 
Mexico, Guatemala, Costa Rica, and Cuba. In twenty years 
since its first discovery in Southern Texas, it has spread over 
an area of 278,000 sq. miles in the cotton-growing area of 
the Gulf States (see Agricultural News, Vol. XII, p. 314). 
The direct financial loss to cotton growers as a result of the 
depredations of this pest in one year (1909) has been 
estimated at over $88,000,000. Methods of control are under 
investigation. The use of poisons has not given definite 
results. The adoption of improved methods of agricultural 
practice has yielded results of value in the control of the 
boll weevil. 

It would seem that the cotton grower in weevil-infested 
iocalities will be compelled either to adopt better agricultural 
methods or give up cotton growing. In this way, by bringing 
about a better system of agriculture, including careful rotation 
of crops, increased production of stock and, consequently, 
more farmyard manure and better tillage, the boll weevil, 
although it be a destructive pest, may prove of considerable 
indirect value, in that it may lead to the establishment of 

a more diversified and more stable agricultural situation. 
Other pests of cotton observed were the cotton 

worm (Alalama argillacea), the cotton flea (Psallus delicatus), 
the cotton red spider (7'etyanychus sp.), the cotton root louse 
(Aphis maidi-radicis) and the cotton wire worm (//oristonotus 
curiatus). 

TICKS, 

The cattle tick in the Southern United States is the cause 
of enormous losses to stock raisers. ,In Louisiana, at the Baton 

Rouge Experiment Station, a demonstration dipping tank 
was in operation. ‘The tank was constructed of concrete, the 
solution used being amixture containing white arsenic, washing 
soda, pine tar and water (the proportions are not given). This 
has proved very efficaciousagainst ticks, and also against such 
other pests as lice and horn flies, 

PLANT QUARANTINE EFFORTS, 

At San Francisgo an opportunity was found for studying 
the very effective system of plant quarantine which is in force 
at that port, as well as at all other principal ports in 
California. 

In carrying out the provisons of the Quarantine Law all 
cargo and passenger's, baggage must be inspected on the 
airival of all incoming ships, and any insect-infested material 
is either fumigated or destroyed. A similar system is in 
force in Porto Rico. 

The increasing prevalence of the Mediterranean fruit fly 
in various countries, and the increased knowledge of the- 
destructiveness of many scale and other insects liable to- 
dissemination on or in plant material, has led to the 
establishment of these vigorous systems of inspection at the- 
ports of entry in order to safeguard as far as possible the 
fruit-growing industries. ‘ 

The quarantine work is in charge of competent 
entomologists, and the number and variety of injurious 
insects that are intercepted in the examination of passengers” 
baggage and cargo would seem amply to justify the 
expenditure necessary to maintain the work, and the incon- 
venience caused to the travelling public. 

WORK IN CONNEXION WITH NATURAL ENEMIES, 

Many other ipsects and entomological projects were 
seen and studied by Mr. Bodkin, including the Gypsy moth 
and browntail moth work in Massachusetts, and the work on 
the alfalfa weevil in Utah. 

Perhaps the most important feature of each of these 
investigations, lies in the attempts that are being made 
to import the natural enemies of these pests from their 
original homes, and to establish them in their new habitats. 
A certain amount of success has already attended these 
efforts, and it is hoped and expected that this line of 
work will have a most important bearing on the control of 
insect pests which have accidentally been introduced from 
other countries. 

On the whole, the report reviewed above is of great 
interest and indicates the enormous amount of good that 
may be gained by a carefully planned trip such as the 
one here recorded, It is to be regretted, however, that 
the subject-matter,was not arranged better with a view 
to easy reference; that is to say, under appropriate subject. 
headings, instead of being presented in the form of a diary 
account of a long journey. 

FROGHOPPER OF THE SUGAR-CANE. 

The Bulletins of the Department of Agriculture, 
Trinidad and Tobago, Nos. 72 and 73 for August and 
September, last, contain a number of papers on the frog- 
hopper of the sugarcabe in Trinidad. Some of these papers 
are by Mr. J. C. Kershaw and others by Mr. F. W. Urich, 
Entomologist to the Board of Agriculture. ‘'hey contain 
excellent accounts of the insect, its life history, the injury 
done and the remedial measures which are being carried on 
against the pest. A number of very good drawings and 
plates are included and, taken altogether, these papers 
furnish a very good account of the froghopper. 

The use of the green muscardine fungus is being con- 
tinued, and the removal and the burial of the trash are found 
to be valuable control measures. The newly discovered para- 
sites of the egg of the froghopper do not appear to be able to 
increase in numbers with sufticient rapidity to render them 
very useful in the control of the pest in the cane fields, 
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THR EXPERIMENT TORTOLA: REPORT ON 
-STATION, 1912-13. 

From the outsider’s point of view, the most interesting 
information contained in this report is that dealing with plot 
experiments with the staple crops and the account given of 
progress in the chief industries. The section dealing with 
plot experiments is divided into two parts: that concerning 
‘trials with permanent crops, and a second dealing with experi- 
ments with annual ones. As regards permanent crop 
experiments, the report shows that coffee (Coffea liber ica) 
and pine-apples are well suited to conditions obtaining 
in Tortola. The trials with different varieties of sugar- 
cane should prove useful to peasant cultivators. It would 
appear from the results that have been obtained that 
Sealy Seedling and B.109 are well suited to the locality 
in which they were tried. 

Among the annual crops, cotton receives considerable 

attention. The weather conditions during the year under 
review were very unfavourable for this crop, and difticulties 
were experienced in regard to its establishment. The heavy 
receipt of rain in October stimulated rapid growth, but 
insect pests multiplied at an equally rapid rate, and there 
was a serious attack of cotton worms (Alabama argillacea) 
in many districts. In order to enable the peasant growers 
to deal with this pest, considerable quantities of Paris green 
were given away free of charge. 

veferring more particularly to progress in the chief 
industries, it is important to note that the value of the lint 
shipped during 1913 shows a rather large decrease compared 
with the value for 1912. This decrease, it seems, has only 
once before been exceeded or even equalled, namely, during 
the year 1909-10. As regards progress in the minor indus- 
tries, it is observed that considerable success is accompanying 
efforts to develop minor cultivations like the bay oil industry, 
coco-nut planting, and particularly lime cultivation. The 
mumber of barrels of lime sent in to the experiment station 
mill considerably exceeded that recorded for 1911. The 
report does not hold out hopes as regards success attending 
the shipment of fresh limes to New York; it is believed that 
it will pay the grower in the Virgin Islands better to give 
attention chiefly to the production of concentrated lime juice 
-and lime oil. af 

The usual interesting list of exports from the Virgin 
Islands is included in this report, and a comparison of the 
1912 figures with those for the previous year shows that the 
value of the exports had by the end of.1912 fallen 20 per 
cent. Only in the case of one commodity—fish—has any 
appreciable increase taken place. 

At the end of the report will be found a useful appreci- 
ation of the value of Government aid in agricultural affairs 
in the Virgin Islands, in which Presidency, it will be remem- 
dered, the buying, ginning, and sale of the locally grown 
cotton are entirely in the hands of the Government Agricul- 
tural Department, 

ST. CROLX: REPORT* ON THE AGRICULTURAL 
DEPARTMENT FOR 1913. } 

This report contains a large amount of work which 
is of considerable interest, particularly since the conditions 
obtaining in St. Croix (D.W.I.) elosely resemble, as may be 
expected, those of Antigua; hence itis that similar experiences 
and difficulties have been met with. 

The report comprises an account of the results obtained 
in manurial and variety experiments with the sugarcane, 
a description of trials with Sea Island, Sakellarides and 
other varieties of cotton, together with sections dealing with 
provision and other subsidiary crops. A large amount of 
space is devoted to the subject of insect pests, and to the 
question concerning the introduction of motor ploughing 
into the Colony. These last two sections of the report will 
not be dealt with further in this review, but will be treated 
separately on other pages of this journal. 

The manurial experiments with the sugar-cane have 
not yielded results as conclusive as might be hoped for. 
Difficulties were experienced in regard to the prevalence of 
disease in patches in the field, and also in connexion with an 
unevenness of fertility of the soil in which the canes were 
grown. In the summary of results concerning the manurial 
experiments, the St. Croix planter is not advised to use 
artificial manures for plant canes, except in special cases. 
In St. Croix, as in Antigua, the limiting factor in cane 
production is the rainfall. To assist in reducing the 
ill effects of a low precipitation, deep cultivation and the 
application of heavy doses of pen manure are strongly 
advocated. 

As regards the tests with varieties, the following canes 
are, asa result of the experiments, recommended for cautious 
trial on estates: B.6360, B.18214, B.6450, B.6292 and 
B.1753. In connexion with the trials with seedling canes 
raised in St. Croix, considerable progress is being made, and. 
several promising varieties have been produced (e.g. S. C. 
12-11); but the general principle deduced from the trials 
is that no rigid system of selection of seedling canes should 
be adopted the first year, but that nearly all the seedlings 
should be saved for a second year’s trial. 

The experiments with cotton comprise, perhaps, the 
most interesting subject-matter in the report. With Sea 
Island cotton, success has followed selection work with 
Cameron 106, a strain numbered 12-5 being remarkable in 
that it isa late bearer, remarkably vigorous, and decidedly 
resistant to leaf-blister mite. After trials had been made 
with Sakellarides in 1911-12, an attempt was made to cross 
Sakellarides with Sea Island cotton, and so far as the work 
of the first crossing goes, the result has been eminently suc- 
cessful, the yield being, in one case, nearly 3,000 Ib. of seed~ 
cotton per acre. One plant produced 307 ripe bolls weigh- 
ing 23 Ib. of seed-cotton. 

In considering the introduction of this hybrid on to 
estates, it has to be borne in mind that the seeds from 
the hybrid will not, in all probability, breed true. This 
will necessitate fresh cross-pollination each year—a circum- 
stance which is obviously open to several objections, amongst 
which are the cost of, and risk involved in raising, the seeds, 
and the dependence upon an exceptionally heavy yield to 
counterbalance the lower value per bb. of the hybrid lint 
compared with the much higher price offered for fine Sea 
Island cotton. The problem is therefore one which demands 
the most careful consideration of both the planters and the 
Agricultural Department. 

* Advance copy in MSS. forwarded for review. Tha 
Report has not yet been published. 
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GLEANINGS. 

According to the Demerara Daily Argosy (October 11, 
1913), the young canes are making very good progress, but 
the canes now being reaped are lacking in age. The weather 
hhas lately been very dry, hot and sultry. 

Legislation has been enacted in Jamaica for the com- 
pulsory destruction of cotton plants affected with leaf-blister 
mite. The importation of cotton seed is also put under 
control. (The Journal of the Jamaica Agricultural Society, 
September 1913.) 

In an article in the Aew Bulletin of Miscellaneous 
Information (No. 7, 1913), dealing with the Hull Museum, 
it is noted that the list of presentations includes samples of 
lime products received from the Curator, Botanic Station, 
Dominica. 

The Cuba Review, iv referring to the British Vice-Con- 
sul’s report at Havana, says that steam ploughing is coming 
into much more extensive use in the cane fields than formerly. 
A decided preference is, in general, shown for British 
amachinery of all kinds. 

According to The Board of Trade Jowrnal (October 2, 
1913), India produced in 1912, 295,870,296 tb. of tea com- 
pared with 268,526,197 th. in 1911. The area under culti- 
‘vation has increased since 1885 by 108 per cent. The increase 
in production has been 314 per cent. 

A letter has been received pointing out that the address 
of Mr. T. A. Siddall, maker of lime-crushing machines, 
given in Pamphlet No. 72 (Lime Cultivation in the West 
Indies) as 31, Duke Street, Aldgate, London, E.C,, should 
de 109a Dalmain Road, Brockley Rise, London, 8.E. 

According to the (Queensland Agricultural Journal 

(September 9, 1913), success is likely to attend the intro- 
duction of one-farm exhibits in the agricultural shows of 

that country. The idea is that the exhibit shall represent 
the result of a diverse and intensive-cultivation, and the inno- 
vation would seem to be particularly well suited for com- 
munities of small holders in the West Indies. 

_ The enormous increase of the pine-apple industry in 
Hawaii is brought out in an article in the Lowisana Planter 
(October 4,1913). The account referred to shows that in 
1901 the number of cases of pine-apples canned in Hawaii 
was 2,000; in 1912 this reached the enormous figure of 
1,318,336. For 1915, the estimated production is 1,600,000, 

An interesting publication entitled Notes on the Geology 
of Jamaica, to which is appended a coloured geological map 
of the island, has just been received at this office. The 
author is Mr. Maxwell Hall, M.A., ete. Agriculturally, the 
information should be useful in regard to soil survey work 
and in connexion with the question of areas suitable for 
certain cultivations. 

At recent meetings of the Trinidad Board of Agricul- 
ture, the proceedings of which were published in the Port-of- 
Spain Gazette (October 12 and 18, 1913), attention was 
given to the St. Vincent Agricultural Credit Society Ordin- 
ance, an account of which has already appeared in the 
Agricultural News. Copies of this Ordinance were dis- 
tributed amongst the members present. 

It is stated in the report issued by the Imperial Educa, 
tion Conference, that the Education Department in Queensland: 
encourages the formation of school gardens. An Arbor Day 
has been instituted on which prizes are awarded for the 
best kept garden, and applications for material, tools, ete., 
are liberally dealt with. A winter course instruction for the 
teachers at one of the Agricultural Colleges is provided for, 

The United Empire (October 1913) in referring to 
Professor Kirkaldy’s paper on the Panama Canal read at the 
recent meeting of the British Association, states that it is 
believed the West Indies will enter upon a new period of 
prosperity, especially when the internal combustion engine 
takes the place of steam, and oil replaces coal. The impor- 
tance of increasing all British trade with the Central 
American republics is also referred to. 

Several suggestive and interesting articles appear in the 
Barbados Education Gazette, September 15, 1913. One 
dealing with the typhoid fly explains in simple but expressive 
terms how human diseases are spread by this insect ; whilst 
the information dealing with nature study, together with 
other articles of more general interest should do much to 
make this useful publication increase in educational value 
amongst those for whom it is primarily intended. 

In the Journal of the Royal Society of Arts (October 3, 
1913) an interesting list of statistics relating to the Panama 
Canal is given, from which it is learnt that the total length 
of the Canal from deep water to deep water is 50 miles. 
The minimum depth of the Canal is 41 feet, whilst the time 
of passage of steamers through the completed canal will be 
ten to twelve hours, three hours being taken during the 
passage through the locks. The total estimated cost of the 
canal is £75,000,000, 

H.M. Vice-Consul at Fernando Po reports that a conces- 
sion has been awarded by the Government of the Spanish 
possessions in the Gulf of Guinea for the working and 
utilization of the fruit of the oil palm tree, of all the state- 

owned woods of Fernando Po. The concession, which is for 
a period of twenty years, does not carry with it any right of 
ownership to the land covered by the woods. There is 
a special duty idéident on the concession. (Zhe Board of 
Trade Journa!, for September 25, 1913.) 
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Seasonal Notes. 

PERIODIC PHENOMENA OF TROPICAL VEGETATION, 

Although the climatic conditions of the West Indian 
Islands are more uniform than those obtaining in most 
tropical countries, the difference between the wet and dry 
seasons is sufficiently marked to influence vegetative growth. 
In temperate regions, periods of vegetative rest occur as 
a whole, and are largely due to the effect of winter. In the 
Tropics, seasonal changes render periodic variation less 
obvious, and induce resting periods only for certain functions 
rather than periods of rest for vital processes as a whole; 
though the dry season in a measure has a similar effect to 
the winter temperatures of a cold country. The less marked 
the climate the less dependent on its influence is the 
periodicity of the plant. In a nearly uniform climate, 
internal causes are mainly or solely responsible for the alter- 
nation of rest, and of activity. ; 

Although popular opinion is to the contrary, tropical 
forests are for the most part composed of periodically leafless 
trees, though it has been found that leaf-fall does not occur 
periodically in respect of climate. Under identical external 
conditions some trees lose their foliage even before the end 
of the rainy season, whilst others shed their leaves at 
the commencement of the dry season; others again do this 
quite regularly in the course of several months, and 
lastly, others remain in full leaf until the opening of the 
resting buds. In some trees leaf-fall may be suspended 
for many years. 

LEAF-FALL A SIGN OF BLOSSOMING, 

In all tropical districts with very weak.climatic period- 
icity, there are woody plants that shed their leaves 
at longer or shorter intervals (one to six. times a year) 
without any connexion with the season of the year, so that 
trees of one and the same species, under the same external 
conditions, acquire fresh foliage and shed their leaves at times 
that do not agree. Cases of the loss and restoration of leaves 
independently of the season of the year can only be due to 
internal causes. Frequently such a leaf-fall-is a sign that 
the tree is preparing to blossom. 

With regard to periodic phenomena in relation to 
growth in general, it would seem that evergreen woody 
plants in districts with precipitations at all seasons of 
the year are not endowed with continuous growth, but, 
like deciduous woody plants, experience periodical alterna- 
tions of rest and activity. More frequent than the simul- 
taneous awakening of the whole crown of the tree is 
the development at different times of the terminal buds 
of individual twigs or systems of twigs from the resting 
to the active conditions. The independence of individual 
systems of shoots, for instance, is very strikingly exhibited by 
the mango tree. Its reddish young foliage does not appear 
at once all over the surface of its immense dark-green crown, 
but only at one or at two points, corresponding to the system 
of branches of a longer bough, the terminal buds of which all 
sprout together, whilst those of other boughs remain at rest. 

Questions for Candidates. 

PRELIMINARY (QUESTIONS, 

(1) Name two tropical trees which remain leafless for 
a considerable period, Give details as regards length of 
period, time of occurrence, influence of environment and 
similar circumstances, i 

(2) How would you proceed to find the area of a field 
having an irregular boundary? 4 

INTERMEDIATE QUESTIONS, 

(1) Write a short account of perodicity in connexion 
with the blossoming of lime and cacao trees. 

(2) Give an account of the cultivation of a field for 
cotton, which is to be followed by a crop of sugar-cane. 

FINAL QUESTIONS, 

(1) On what points is information needed in connexion 
with the fermentation and curing of cacao! 

(2) Discuss the West Indies as a market for West 
Indian produce. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture left 
Barbados by the 8.8. ‘Oruro’ on November 7, 1913, for 
an official visit to St. Lucia. It is expected that the 
Commissioner will return by the $.8. ‘Korona’ on the 
15th instant. 

Mr, H. A. Ballou, M.Sc., Entomologist on the Statf 
of the Imperial Department of Agriculture, left, 
Barbados by the S.S. ‘Parima’ on November §, 
1913, for Dominica, with the object of conducting 
investigations in connexion with citrus pests. Mr, 
Ballou is expected to return by the SS. ‘Korona’ 
on the 15th instant. 

In the last issue of this journal reference was made to 
a statement which appeared in the Journal of the Royal 
Society of Arts, concerning the alleged superiority of Ceylon 
papain over the West Indian product. In the same journal 
for September 26, 1913, the Montserrat Company, Ltd., 
write to say that they have to take exception to such an 
assumption. They state that the West Indian papain is so 
superior to the Ceylon article that it sells readily at a very 
much higher price, and the demand for it can be met only 
with difficulty. 

The prosperous condition of Fiji is referred to in the 
Financier and Bullionist (September 29, 1913) where the 
revenue for 1912 is reported to be the highest collected in 
the history of the colony, and exceeded the revenue for 1911 
by no less than £43,552 4s, 4d. The Fiji Islands cover an 
area of 7,435 sq. miles, or more than the area of Jamaica, 
Trinidad and Tobago, the Leeward Islands, the Windward 
Islands and Barbados put together. Further increase in the 
population is necessary for full development. The opening 
of the Panama Canal, it is stated, will prove an important 
event for these islands. 
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FUNGUS NOTES. 

INFECTIOUS GUMMOSIS OF CITRUS 

TREES. 

In the Agricultural News, Vol. XI, p. 206, a summary 
was given of a paper by O. Butler on Gummosis of Citrus 
and Prunus. In this it_ was pointed out that gummosis is 
a condition that may arise in response to very various 
stimuli. It may be induced by fungous, insectile, physical 
and chemical injuries, provided that they affect the cambium 
layer at a time when growth is taking place and an abundant 
supply of water is available. Nine fungi and certain 
bacteria were enumerated as having been identified by 
various workers with the malady in the two genera named. 

The results of a study of gummosis of lemon trees in 
California are to hand in a paper by H. 8. Fawcett, pub- 
lished in the Monthly Bulletin of the State Commission of 
Horticulture, for August 1913. The particular form of. the 
disease described in this paper is that which is characterized 
by the dying of areas of bark accompanied by the exudation 
of gum, usually somewhere on the trunk from above the bud 

union to the forks of the branches. It may be better 
distinguished by the name bark rot than by the general 
terra gummosis. : 

The key to the nature of the disease was obtained by 
the discovery that it could be produced by infection of 
healthy trees with portions of discoloured bark or wood taken 
from the edges of a diseased area. It was found that the 
gum itself could not, asa rule, transmit the infection—a fact 
which is held to account for the failure of inoculations 
carried out by previous workers. Two forms of the disease 
were distinguishable: one in which the outer layer of bark 
was killed much in advance of the inner, ‘and there was 
some softening of the bark; and another in which the 
killing of the inner bark lagged only slightly behind that 
of the outer, and the bark remained hard as the areas 
of infection enlarged. Both were proved to be caused by 
fruit rot fungi familiar in California: the former by Botrytis 
vulgaris, and the latter by Pythiacystis citrophthora. Inocu- 
lations with the former showed that the lemon is attected 
readily, the sweet orange less so, and the sour orange 
scarcely at all. 

TREATMENT, 

While the author has worked out a method of direct 
treatment which has given promising results, he emphasizes 
the importance of hygienic methods in preventing the 
disease. The methods recommended when the disease was 
believed to be due to physiological factors have been fairly, 
successful in practice, They consist in keeping the soil away 
from the bud union, getting good drainage, using sour 
orange stock for heavy soils, and high budded lemon trees 
planted high for all new plantings. A method of painting 
the trees with neatsfoot oil had also been adopted by growers; 
but this has resulted in damage to many trees, and is shown 
by the author to encourage actively the growth of the Botrytis, 
and to do nething to hinder the growth of Pythiacystis. 

The direct treatment now recommended is a simple one, 
though obviously dependent for its success on careful 
manipulation. By means of a farrier’s knife, or a knife bent 
sideways into half a hoop and mounted in a wooden handle, 
the patch of dead bark is cut out, carrying the cut an inch 
or so outside the discoloured line. Where the bark is not 
affected down to the cambium only the outer dead part is 

scraped off. Where the diseased patch is too large for such 
treatment, it is partly isolated by making a longitudinal slit 
on each side of it. The area treated by any of these methods 
is then painted with Bordeaux paste, for which the author 
gives the following recipe: 

BORDEAUX PASTE. 

One pound-of bluestone (copper sulphate) is dissolved 
in | gallon of “water in a wooden or earthenware vessel. 
This can best be done by kanging it in a sack at the top of 
the water. Two pounds of unslaked lime, slaked in about 
}-gallon of water is then prepared. Stir together when cool, 
making a light blue mixture about the consistency of white- 
wash. If the mixture turns some other colour before being 
applied, it is an indication that something is wrong. Mix 
up fresh each day or two, as the mixed paste tends to 
deteriorate with age. It may be applied with a large brush 
as whitewash. 

Exudation cf gum may continue for some weeks, but 
need cause no apprehension if, at the same time, signs of 
the formation of new healthy tissue can be detected. 

RECENT INTERESTING WORK IN 

VEGETABLE PHYSIOLOGY. 

Experiments, have been carried out with seeds of 
Epilobium hirsutum, which show that in water, and in the 
dark, they germinate only very slightly, whereas under 
otherwise the same conditions 98 to 100 per cent. germinate 
when exposed- to light. According to the Jowrnal of the 
Chemical Society (June 1913), from which this information 
is taken, the same effect as that produced by light can also 
be attained by treatment in the dark with solutions of 
proteoclastic ferments such as papayotin and trypsin, and by 
low concentrations of acids (0°05N.-hydrochloric acid). ~ It 
appears, therefore, as if light acts in‘ mobilizing’ the protein 
of the seed. 

Another investigation of a different kind but of equal 
interest has been the study made in Florida of the enzymes 
in the peel of oranges with a view to ascertaining whether 
any change takes place in their nature or activity at a point at 
which the fruit becomes sufticiently ripe for consumption, 
The results of this work are briefly abstracted in the Journal 
of the Chemical Society for July 1913. The peel has been 
found to contain peroxidase, catylase and invertase enzymes, 
but no oxidases. During ripening, the weight of the peel 
decreases in relation to the total weight, whilst that of the 
juice increases about equally in this relation. The total 
amount of acid in the juice decreases only slightly, but its 
concentration decreases considerably, whilst the sugar 
increases both in concentration and in total amount. 

Lastly, according to the issue of the above-mentioned 
journal for August 1915, an investigator has been conduct- 
ing further experiments in regard to the occurrence of 
urea in plants. This substance, as is well known, is one of 
the simplest amides, and is the chief nitrogenous constituent 
in the liquid excreta of animals. Working with plant prepa- 
rations obtained by ordinary expression or maceration in the 
cold, the xanthhydrol derivative of urea was readily precipi- 
tated. Urea has therefore been detected in Aspergillus 
niger, Penicillium glaucum, carrot, potato, chicory, turnip, 
green haricot beans, peas, lettuce, purslane, pumpkin, maize, 
and a few others. 
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WEST INDIAN DEVELOPMENT. 

OPPORTUNITIES FOR ONION CULTIVA- 

TION IN THE LEEWARD ISLANDS. 

There can be no question as to the remunerative nature 
of onion cultivation in the Leeward Islands, particularly 
in Antigua and St Kitts; nor is there any doubt as to 
the general suitability of the soil and climatic conditions 
in these places. Some surprise therefore may be felt that 
the area ‘devoted to this crop is not greater than it is. 
According to the report of the Agricultural Superin- 
tendent, Antigua, there were in that island during 1911-12 
about 55 acres planted in onions, which is a somewhat small 
area, considering the circumstances that with few exceptions 
the land in Antigua is very suitable for growing this 
crop, and that the crop has, so far, suffered from no 
serious pests and diseases. Moreover, the onions raised in 
this island have generally fetched high prices abroad. 
However, from the fact that the seed imported for the 
1912-13 crop amounted to 232 Ib.—the largest ever received 
—it is gratifying to be able to expect that during the past 
year in Antigua a very considerable extension of this cul- 
tivation has been made. 

In the island of St. Kitts, on the other hand, there are 
not the same indications of development as are seen to exist 
in Antigua. Although small areas in St. Kitts may be found 
planted on estates here and there, very little consideration is 
given by planters and small growers to what is, undoubtedly, 
a very paying and reliable subsidiary crop. The report of the 
Agricultural Superintendent for 1912-13 shows that plots at 
the Experiment Station have yielded produce worth at the 
rate of £37 per acre—a result which should help to attract 
that attention which the industry deserves. 

The reason for the general reticence towards onion 
cultivation, particularly in St. Kitts, is entirely due to the 
want of an established outside market. It is true that from 
Antigua the exports of onions to Canada have of recent 
years shown a considerable increase (during 1911, Antigua 
exported onions to Canada worth $1,877, whieh rose in 1912 
to $4,401). Nevertheless, even in Antigua, difficulties of 
transport and other questions connected with marketing have 
been felt by the growers, from time to time, but the view 
may be expressed that these difficulties of transport will dis- 
appear after the commencement, at the end of this year, of the 
new steamship service between Canada and the West Indies. 
As faras Antigua is concerned, the growers in that island have 
decided to push the industry, and to co-operate in order to 
facilitate the export of uniform produce. (Quite recently, an 
organization known as The Antigua Onion Growers’ Associ- 
ation has been formally inaugurated. This Association has 
decided to provide for the inspection of all onions shipped 
by its members, also, an official brand or stamp, which 
will be in the nature of a guarantee that the produce 
exported is well packed, graded and dried. It is hoped 
in this way to introduce a standard grade for Antigua 
onions, The Association will make it their aim to be kept 
informed of the market conditions obtaining in the various 
centres to which their onions are shipped, and attempts will 
be made by means of judicious enquiry and advertisement 
to extend the demand; whilst by co-operating with the Local 
Agricultural Department (to which the, Association is 
affiliated) it is hoped to derive benefit from departmental 
instruction and advice, as regards all questions bearing upon 
production. 

It would seem, therefore, in view of the improved 
communication which will result from the new steamship’ 
service, and of the action which has just been taken 
in Antigua, and the suitability of Antigua, St. Kitts and 
even the Virgin Islands for onion production, that the time 
is now at hand for giving the cultivation of onions the closest 
attention, with the object of developing a greater trade in 
this commodity between the Leeward Islands and Canada. 

DOMINICA. 

At present the island of Dominica is steadily progress- 
ing in prosperity; the high prices obtaining for lime products, 
the steadily increasing ‘acreage of bearing limes, the flow of 
capital, and the generally satisfactory seasonal conditions— 
all combine to produce an increasing amassment of wealth, 
and a highly optimistic outlook. Mr. Tempany, B.Sc, F.I.C., 
Superintendent of Agriculture for the Leeward Islands, from 
whose report on a recent visit to Dominica these remarks 
are taken, is further of opinion thatthe newly established 
experiments with limes—in some respects the parallel of 
the now well-known Dominica cacao manurial experiments— 
will, in all probability, throw a flood of light on the soil 
requirements of lime plants in Dominica, whilst the success 
which is attending efforts to establish subsidiary cultivations 
like vanilla and coco-nuts should in time greatly strengthen 
Dominica’s agricultural position as regards general stability. 
On one estate, in particular, considerable attention has been 
devoted to vanilla and, at considerable expense, special 
buildings for curing the beans have been erected. 

Another progressive feature of the year, has been the 
successful employment of the new écuelling machine, 
invented in Dominica for extracting lime oil. This machine, 
Mr. Tempany observed écuelling limes at the rate of about 
20 barrels per hour, and extracting something over 2 oz. of 
lime oil per barrel. In commenting on this contrivance, 
Mr. Tempany remarks: ‘The main question appears to be 
whether the market for oil of limes is likely to expand 
sufficiently to allow of a largely increased production. It 
must furthermore be remembered that a machine such as 
this will, if further trials justify the opinion I have expressed, 
almost certainly obtain a vogue in other citrus-producing 
areas when it becomes known.’ 

It is now widely recognized that the maintenance of the 
crop-producing powers of Dominica soils will depend chietly 
upon the continuation of a high average precipitation of 
rain, and upon the preservation of humus in the soil. The 
question of maintaining the supply of humus involves the 
intelligent combination of stock-feeding, the utilization of 
wild bush and the growth of leguminous and other cover 
crops. The maintenance of the Dominica water-supply is 
closely bound up with the preservation of mountain forest- 
land. In the course of time extensive land developments 
will almost certainly take place, and during this development 
the greatest care will have to be exercised, and possibly 
action taken to prevent the sacrifice of the natural advantages 
just referred to, which are essential to the island’s 
rainfall. 

The Financier (September 29, 1913) contains a full 
page article dealing with the Imperial Department of 
Agriculture for the West Indies. This article, which is based 
on an interview with the Imperial Commissioner of Agricul- 
ture during his recent visit to England, reviews the present 
agricultural position in the British West Indies and the open- 
ings there for capital. 
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MARKET REPORTS. 

Inpia Committze Crrounar, 

October 21, 1913; Messrs. E. A. de Pass & Co., 

October 10, 1913. 

ARrRrowRoot—2}d. to 43d. 
Batata—Sheet, 2/10; block, 2/0} per fb. 
Bzezswax—No quotations. 
Oacao—Trinidad, 68/- to 77/- per cwt.; Grenada, 63/- 

to 69/-; Jamaica, 62/- to 68/. 
Oorrer--Jamaica, 55/- to 95/6. 
Oorpra—West Indian, £31 17s. 6d. per ton. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, no quotations. 
#2vu1T—No quotations. 
Fustic—No quotations. 
GrincER—Quiet, 36s. to 62s. 
Istnciass—No quotations. 
Honey—27s. to 38s. 
Luz Jurog—Raw, not in request; concentrated, £29 10s. 

to £32; otto of limes (hand-pressed) 14/. 
Loe woop—No quotations. 
Mace—1/6 to 2/6. 
Nutmracs—44d. to 64d. 
Pimento—2.'d. to 235d. 
Russer—Para, fine hard, 3/2; fine soft, 2/11; Castilloa, 

1/9 per tb. 
Rum—Jamaica, 2/6 to 5/- per gallon. 

Ginutesprz Bros, & Co., October 

17, 1913. 

Oacao—Caracas, 14$c. to I16c.; Grenada, l4c. to 14}c; 
Trinidad, 14c. to 144c.; Jamaica, 12?c. to 13%c. 

Ooco-nuts—Trinidad and Jamaica, selects, $40°00 to $41°00; 
culls, $25°00 to $26°00 per M. 

Correze—Jamaica, lljc. to 14c. per fb. 
Gincer—8jc. to 1ljc. per tb. 
Goat Sxrns—Jamaica, 48c.; Antiguaand Barbados, 44c. to 

47c.; St. Thomas and St. Kitts, 42c. to 44c. per tb. 
Grave Fruit—Jamaica, $2°75 to $5°50. 
Limzs—No quotations. 
Maocr—48c. to 56c. per th. 
Noutmecs—i10's, 12c. to 12jc. 
Onances—Jamaica, $1°75 to $5°25. 
Pimento—4jc. per tb. 
Svucar—Centrifugals, 96°, 3°42c. per th.; Muscovados, 89°, 

2:92c.; Molasses, 89°, |2°67c. per tb., all duty paid. 

Trinidad,—Messrs, Gorpon, Grant & Co., October 27, 

1913. 

eg ce $14°75 to $15°00; Trinidad, $14°00 to 
14°25. 

Coco-nur O1r—$1°16 per Imperial gallon. 
Oorrre—Venezuelan, lic. per ft. 
Ooprra—$d'25 per 100 tb. 
Daat—$4°60 to $4:75 
Onrtons—$2°30 to $2°40 per 100 Ih. 
Peas, Sprir—$6'00 to $6°25 per bag. 
Potators—KEnglish, $2°40 to $2°59 per 100 fb. 
Rioz—Yellow, $5°35 to $5°40; White, $4°90 to $4°95 

per bag. 
Sveaz—American crushed, no quotations. 
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Barbados,—Messrs. James 
November 1, 1913; Messrs. 
Co., October 25, 

ArRrowR00T—$5'25 to $6°50 per 100 tr. 

November §, 1913. 

1913. 

Oacao—$14°50 to $15°00 per 100 tr. 
Coco-nuts—$24'00. 
Hay—$1'50 to $1°60 per 100 th. 
Manvures—Nitrate of soda, $70°00; Cacao manure, $50°00; 

Sulphate of ammonia, $82-00 to $85°00 per ton. 
Mo tasses—No auotations. 
Ontons—$1°29 to $2°75 per 100 th. 
Pras, Sprit—$d‘50 per bag of 210 th.; Canada, $4:00 

per bag of 120 tb. 
Potatozs—Nova Scotia, $2°75 to $3°60 per 160 fe. 
Rice—Ballam, $5°30 to $5°40 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4°00 per 100 fb. 

A. LyncH & Co., Ltd., 
T. S. Garraway & 

British Guiana.—Messrs. Wietine & Ricuter, October 
25, 1913; Messrs. Sanppacu, Parker & (Co.,, 
October 10, 1913. 

ARTICLES. Messrs. WIETING Messrs. Sanp- 
BACH, PARKER & HARE: & Go 

ArRowRoot—St. Vincent 5c. per tb. —— 

Batata—Venezuelablock| No quotation — 
Demerara sheet 65c. per tb. — 

Oaoao—Native 12c. per th 13c. per fb. 
Oassava— 60c. == 
Oassava STARCH— $4°00 to $5:00 —— 
Covo-nuts— $16 to $20 per M.| $16 per M. 

OorreE—Creole 14c. per th. 15c. per th. 
Jamaica and Rio| 15$c. per tb. 15$c. per tb. 
Liberian 12c. to 13c. pertbh.| 12c. per tb, 

Daar— $360 to $400 per| $3°50 to $4:20 
bag of 168 tb. |per bag of 168 ib. 

Green Dhal $500 —— 
Eppors— $1°32 — 
Motassrs—Yellow None — 
Ontons—Teneriffe — 4c. 

Madeira Ge. 4ic. to Be. 
Pzas—Split $6°00 per bag $7:00 per bag 

(210 t.) (210 tb.) 
Marseilles $350 — 

PLaNnTalns— 10c. to 16c. — 
Potators—Nova Scotia $200 $3°00 to $3°25 

Lisbon — $1°20 
Porators-Sweet, B’bados} $1°44 to $1°68 = 

per bag 
Rroz—Ballam No quotation — 

Creole $4°75 to $5-00 $4°50 to $4°80 
Tannias— $1°56 Ss 
Yans— White 33°00 —— 

Buck $1:92 == 
Suear—Dark crystals $2°15 to $2:20 | $2-20 to $2:26 

Yellow $2°90 $2°55 to $2°65 
White $3°75 to $4:00 $400 
Molasses $1°85 to $2°25 oe 

Timper—Greenheart 32c. to Bdc. per | 32c. to bdc. per 
cub. foot cub. foot 

Wallaba shingles} $4°00 to $6°25 | $4-00 to $6-00 
per M. per M. 

5,  Gordwood! $1°80 to $2:00 eet 
per ton 
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Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN ’. A Quarterly Scientific Journal. 
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 2d; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s. 8d, where;complete. (III, 2. 

IV. 3; and V, 2 and 3.areout of print.) 
Volume XIII, Nos. 1 and 2. No, 3:—Containing 

Tobago, by A. E. 
Castilloa Rubber in Dominica, by Joseph Jones and G. 

Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc, F.C.S.; by F. Evans; 

Papers on Rusper: Rubber Experiments in Trinidad and 
Collens; Rubber Experiments in British Guiana, by Professor Harrison and others; 

A. Jones: Notes on Cultivation of Para Rubber, 

Rubber Cultivation, by Dr. P. J. S. Cramer; MiscenLaneous: Forestry in Trinidad, by C. 8. Rogers; 
A Method of Estimating Calcium Carbonate in Soils, by H. 8. Shrewsbury, F.1.C.; Milking Capacities 
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses, 
by J. L. Shannon, D.V.M. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. 
on sugar-cane and manures, the full official reports of which have only a limited circulation. 

Those mentioned in the following list are still available: the rest are out of print. present time is seventy. 
Suecar Inpustry. 

Seedling and other Canes at Barbados 
in 1900. No, 3, price 2d.; in 1901, 
in 1902, No. 19, price 4d.; in 1903, 
in 1904, No. 32, price 4d. 

Seedling Canes and Manurial Experiments 
in 1903-5, No. 40, price 6d,; in 1904-6, No, 44, price 6d.; 
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; 
in 1907-9, No. 62, price 6d.; No. 66, price 6d. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d. 

Sugar-cane Experiments in the Leeward Islands, 
in 1910-11, price 1s.; in 1911-12, price 1s. 

GENERAL. 
(7) and 22 Scale Insects of the Lesser a Part [. price 

4d.; Part II., price 4d. 

No. 
No. 

13, price 4d.; 
26, price 4d.; 

at Barbados, 

price 2d. ; 
price 4d.; 

They contain, amongst other subjects, summaries of the results of the experiment work 
The number issued up to the 

(14) Screw Worm in Cattle at St. Lucia. Price 2d. 
(15) Plain Talk to Small Owners. Price 2d. 
(17) General Treatment of Fungoid Pests. Price 4d. 
(18) Recipes for Cooking West Indian Yams. Price 2d. 
(25) Ground Nuts in the West Indies. Price 2d. 
(28) Barbados and Porto Rico Molasses. Price 3d. 
(34) Notes on Rabbit Keeping in the West Indies. Price 2:/. 
(35) Information in regard to Agricultural Banks. Price 4. 
(37) Cultivation of Oranges in Dominica. Price 4d. 
(41) Tobago, Hints to Settlers. Price 6d. 
(43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 

tions. Price 2d. 
(45) A BC of Cotton Planting. 

Price 6d. 
(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Price 4d. 
(55) Millions and Mosquitos. Price 3d. 
(58) Insect Pests of Cacao. Price 4d. 
(60) Cotton Gins, How to Erect and Work Them. Price 4a, _ 
(61) The Grafting of Cacao. Price 4d. 
(65) Hints for School Gardens, Fourth Edition. 
(69) Hints to Settlers in St. Lucia. Price 6d. 
(71) Insect Pests of the Lesser Antilles. Price 1s. 3d. 
(72) Lime Cultivation in the West Indies. Price 9d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. 

New and Enlarged Edition. 

The above will ‘be supplied post free for an additional charge of 4d. for the pamphlets marked 2d., ld. for those 
marked 4d., and 14d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. 

‘AGRICULTURAL NEWS’ . A Fortnightly Review. The 
The ‘Agricultural News’ “contains extracts 

Postage for No. 71, 4d. 

from official correspondence and from progress and 
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ 
local agents of the Department at one penny per number, post free, 

is printed in time to be distributed, regularly, by each mail, and is on sale by the 
2d. The subscription price, including postage, is 

2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as 
issued—Price 4s. each.—Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents fer the sale of the publications of the Department :— 

London: Messrs. DuLtau & Co., 37, Soho Square, W. 
Barbados: ApvocaTE Co. Lrp., Broad Street, Bridgetown. 
Jamaica: Tue Epucationat Supriy Company, 16, King 

Street, Kingston. 
British Guiana: Te ‘Dary CHRONICLE’ OFFICE, Georgetown. 
Trinidad : Messrs. Murr-MarsHat & Co., Port-of-Spain. 
Tobago: Mr. C. L. Puacemann, Scarborough. 

Grenada - ‘Tue Storrs’ 

St. Vincent: Mr. L. S. Mosetry, Agricultural School, 
St. Lucia; Mr. M. A. Lawrence, Botanic Station. 
Dominica: Mr. J. R. H. BrripGewater, Roseau, 
Montserrat : Mr. W. Rozson, Botanic Station. 
Anugua: Mr. S. D. Matong, St. John’s. 
St. Kitts: Taz Bree anp Book Suppty AgENoy, Basseterre, 
Tevis : Messrs. HoweEwt, Bros., Charlestown. 

(Grenada) Limited, St. George. 
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THE BEST MANURES FOR COLONIAL USE 

Ohlendorff’s Dissolved Peruvian Guano—-For Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohiendorff’s Special Cocoa Manure 

Ohliendorf’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Lid., Bridgetown. 

PURE RAW 

Linseed Oaiul 
‘Stocked in casks or in cases of 10 gallons each.) susz7 zssuvED 

Special quotations made for export trade WEST INDIAN BULLETIN. 
on application to:— 

THE BARBADOS CO-OPERATIVE (Vol. XIII, No. 4.) 
COTTON FACTORY, LIMITED, == 

BRIDGETOWN. RRR 
Containing papers on the following subjects:—The 

Windward and Leeward Islands Considered in Relation to 
y \ My ay rq) be Ane hl \) Forestry, by Francis Watts, C.M.G., D.Sc, F.LC., F.0.8.; 

Wn, al \_) | Stomatal Characteristics of Varieties of Sugar-cane, by W. R. 
Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany, 

—— OF THE), — : B.Se., F.1.C.; Report on the Prevalence of Some Pests and 

LESSER ANTILLES Diseases in the West Indies during 1912, by H. A. Ballou, 
= : ’ M.Sc.; Recent Trials with Cotton in Grenada, by Gilbert 

By H. A. Battou, MSc., Auchinleck, B.Sc., F.C.S.; A Plea for Citrus Cultivation in 

Entomologist to the Imperial Department of Agriculture. St Lucia, by A. J. Brooks, F.C.S.; The Tuberculin Test in 

ISSUED BY THE COMMISSIONER OF AGRICULTURE. THES West Endics, Meese Seuuders, BHC.) 
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Agricultural — “Bias in the Teaching of 
Subjects other than Science. 

Sa 

WHOSE who hav e had experience in the 

teaching of agricultural science will know 

that, although a student may possess a fair 
knowledge of a subject like elementary geometry, 

the possibility of his applying it in the field and 
garden is generally very remote. 'This circumstance 

is. to be regretted for two reasons: firstly, because 

it means a waste of latent power: and secondly, because 
it shows that an agricultural bias is seldom if ever 

tempted-to join it. That is a great mistake. In 

a rural secondary school, agriculture, mathematics 

and languages should constitute one organic whole. It 

is not intended to imply that the teaching should be 
made ‘utilitarian’ in the commonly accepted sense of the 

term—namely the sacrifice of brain exercises for useful 

‘tips —but merely that the student should be led to 

think in an agricultural ‘atmosphere’ in an enlightened 
and original manner, 

Agricultural bias can be quite easily given te 

subjects which seem far removed from agriculture. In 

the teaching of English, for instance, a list of subjects 

for composition may include a fair proportion of ones 

pertaining to agriculture—not necessarily, nor indeed 

desirably, agricultural subjects which demand for their 

treatment a very special technical knowledge, but 

general rural subjects like the uses of cotton, the culti- 
vation of the sugar-cane, or, for students who are 

capable of dealing with more philosophical questions, 
the advantages of Land Settlements and so on. How 
many boys in a West Indian secondary school could 
write a good intellectual essay on any one of 
these questions? And yet these subjects bear upon 

immediate surroundings, and are features of environ- 

ment about which the student ought to be taught to 
think, and to observe. 

With geometry, as has already been intimated, 

a pupil may be thoroughly versed in elementary 

\ GARD 
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principles, and yet, in the school garden, fail to 

apply them. He will proceed, for instance, to deter- 

mine the area of a bed which is, in form, a paral- 

lelogram, by the same rule that he would use to 
calculate the area of a rectangle. ‘his, of course, is 

partly due to innate carelessnéss, and to the mistaken 

idea that it is only necessary to be accurate in the 
schoolroom. That it is not always due to careless- 
ness is shown by the frequent occurrence of similar 
misapplications of geometrical knowledge even amongst 

adults engaged in agricultural practice who might 

be expected to know better If, in teaching men- 

suration in a rural school, the diagrams drawn upon 
the board were stated to represent so many garden 

beds, and the imagination of the students sutficiently 

warmed to think of the forms as beds, they would 

be taught not only the rules of mensuration, but also 

that these rules have » very useful application in 

agriculture. Another matter of importance in the 

same connexion is the question of approximation. 
A sound idea of approximation is of the very greatest 

importance in agriculture. by this is meant a proper 

realization of the degree of accuracy required in difter- 

ent operations and of the limit of experimental error. 

This should be taken into consideration also, in the 

teaching of algebra and arithmetic. 

We now come to languages, and the Classics may 

be considered first. In the tropical Colonies where 

one may say all secondary schools have to consider 
agricultural education, the study of Latin and Greek 

should on no account be entirely dispensed with. It 
must be remembered that the Tropics comprise new 

countries; they possess at present few well built towns, 

no national monuments of science, art, war, or religion to 

excite the youthful pride, or traditions, to inculcate 

high ideals and public spirit. Most of this, like the 
food we eat, has to be imported, and some of it, at 

least, should come in the form of Greek and Latin. 

But as well as their value in the above respect, the 

dead languages afford disciplinary training, assistance 

in the study of biological terms, and also, incidentally, 

most instructive lessons in the agriculture of ancient 

times. 

To call upon the modern languages to assist in 

educating agriculturally is, of course, a necessity; for 
whilst the study of classical literature in these lan- 

guages is to be encouraged, there is, it is maintained, 

little reason why the pupil’s vocabulary should not be 
extended to include the French and German or even 

Spanish equivalents for English agricultural and 
scientific terms. This, in after-life would enable, 

foreign scientific literature to be read and sought 

after. Ability to do this is, as is well known, a neces- 

sary requirement in many of the higher examinations 
in science. 

he 

Geography is te be regarded of the highest value 
in a liberal agricultural education. It enables the 

student to compare his own surroundings with those 
of others; he sees the advantages of transport and 
communication and learns what are the centres of 
production of raw material and the markets for 
the same. ‘he influence of climatic conditions can 
be studied, and the changing distribution of capital 
and labour carefully followed. He finds eventually, 

that his father’s estate and the nearest market is not 
the whole world, but a unit in a huge system of pro- 
duction and consumption. 

There seems little more to be svid except from the 

headmaster’s point of view. Before considering this side 
of the subject, 1f may be well to summarize the views that 

that we have attempted to express in the foregoing para- 
graphs. In secondary schools, situated in agricultural coms 
munities, it is not sufficient to educate agriculturally by 
means of agricultural science alone, but through the 

medium also of the whole curriculum. This does not 
mein that a change in the present syllabus of work 
would necessarily have to be made, but simply in its 

form of presentation. There. should, however, be 
no essential ditference in such a school betseen an 

‘agricultural’ boy and a boy not denominated by this 

term. ‘he education should be sutticiently liberal in 
a rural school to allow of a boy in after years taking 

up an urban occupation, for which by nature he may 
be especially fitted: and similarly the education in an 

urban school should be liberal enough to equip a boy 
for a country life, if he turns out to be particularly 

adapted for it. Hence, from the headmaster’s point 
of view, the only difficulty should be in obtaining 
a statf capable of instructing along the lines we 
have suggested. This difficulty seems in no way in- 
superable, provided the want is properly advertized and 

the instruction that is demanded, adequately paid for. 
The adoption of the above suggestions would be greatly 

stimulated by a slight modification in the form of 

the questions set by examining bodies, and it is hoped 
that within a reasonable period of time, examining 

bodies like the Cambridge University Syndicate will 

see fit to take the above principles into account in the 

presentation of questions, and even to some extent in 

regard to a general modification of the syllabuses, par- 
ticularly for Colonial schools, just as this admirable 

examining body made, ten years ago, the syllabus in 

botany harmonize with existing tropical conditions. 
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REPORT 
VURAL DEPARTMENT, 1912-15. 

DOMINICA: ON THE AGRICUL- 

This report, which is now being distributed, shows that 
the weather in Dominica during 1912-13 was, unlike that of 
the previous year, generally fine and the rainfall considerably 
below the average. [rom an agricultural point of view, the 
climatic conditions were very favourable throughout the 
Presidency. 

Work in the Gardens and the nurseries receives atten- 
tion first in the report. It is interesting to note that the 
collection of coniferous trees continues to thrive satisfac- 
torily. As well as being ornamental, these trees are of 
considerable economic value as a source of hardwood and 
resin, and as wind-breaks, though up to the present these 
trees have only been grown experimentally and not for 
economic purposes in Dominica. It is suggested in the 
report that other species might be introduced. 

EXTENSION OF AREA UNDER COFFEE) AND VANILLA. 

The total number of economic plants distributed from the 
Gardens during the year under review was 75,146 as com- 
pared with 76,363 in 1911-12. The distribution of lime, 
grape-fruit, and particularly coffee plants shows a great 
increase; a reduction has occurred, however, in the number of 
Para rubber and vanilla plants sent out. Planters appear to 
be holding back rubber planting until it is seen more defin- 
itely what the tapping returns per acre are going to be. The 
current prices of plantation Para may also be exerting some 
influence in this respect. A considerable extension of the 
area under vanilla is likely to follow the success which has 
recently attended efforts in regard to the curing and ship- 
ment of this minor product. 

In connexion with the above references to rubber, 
attention may be called to the section dealing with Castilloa 
elastica, Eight quarterly tappings have shown that this tree 
does not give satisfactory returns in Dominica—a negative 
result of great importance. On the other hand, much 
success has followed endeavours to cultivate Eucalypts in 
Dominica. What is required, from the economic aspect, 
are species suitable for growing in exposed situations for 
the provision of cordwood for fuel in the manufacture 
of lime products. Lucalyptus tereticornis, E. citriodora, 
E. rudis, E, rostrata, E. cornuta, amongst others, will 
answer this useful purpose. 

MYCOLOGICAL INFORMATION, 

Turning to the subject of fungus diseases and their 
control, the report provides valuable information on several 
interesting points. The so-called stem canker disease is due 
probably to physical causes—chietly occasioned by exposure. 
The black root disease, on the other hand, is induced by 
fungus (Kosellinia sp.), which spreads by, means of spores 
above ground, and by the aid of mycelium below. Red 
root disease (Sphaerostilbe sp.) also infects by means of 
mycelium in the soil, and possibly by spores also, In the 
case of all these troubles remedial and preventive measures 

are given, but there is no doubt that the harmfulness of the 
diseases is greatly accentuated by a wet season. Drainage 
and the application of lime help to counteract this climatic 
encouragement. 

HIGH PRICES AND INCREASED EXPORTS, 

Progress in the chief industries of Dominica continnes 
to be satisfactory. Evidence of the confidence of capitali-ts 
in the staple cultivation—the lime industry—is shown by 
the development of planting during the past six years. 
Within that period no less than 326,000 lime plants have 
been sold from the Government nurseries to local planters. 
The exports of lime products are equally encouraging. As 
against 311,377 gallons of raw lime juice shipped in 1911, 
508,766 gallons were exported in 1912. This increase was 
chiefly occasioned by a growing demand for the commodity 
in Canada The exports of citrate of lime, however, fell on 
account of the above increase. The demand in London for 
citrate of lime is firmer than that in Canada for lime juice, 
and it may be prophesied with a fair degree of confidence 
that a few years will show a steady increase in the shipments 
of citrate of lime to the United Kingdom. 

The exports of fresh limes show a slight increase. 
Proper marketing methods are vital for the maintenance of 
this industry. If the current tendency to ship inferior grades 
continues, the excellent demand which now exists is bound 
to fall off. The appointment of a representative of a New 
York firm in Dominica has served a useful purpose in this 
respect. 

Lime oils continue to command excellent prices, and 
satisfactory progress in the future is indicated in regard to 
this branch of the citrus industry. Of a special interest in 
the present connexion is the new écuelling machine invented 
in Dominica for the extraction of lime oils. This invention 
when it becomes known is likely to be employed very 
extensively in all citrus-growing countries. 

EDUCATION AND EXPERIMENTAL WORK, 

Efforts connected with instruction in agricultural matters 
have met with very great success. The Prize-holdings 
Competitions of past years have had a solid influence on the 
peasant’s point of view, as is evinced by the circumstance that 
advice is followed, even solicited, without any immediate 
encouragement in the form of money prizes. In regard to 
the instruction of agricultural pupils at the Botanic Gardens, 
the report shows the existence of a satisfactory standard. 
Good work in the face of certain difficulties is also being done 
in regard to science instruction at the Grammar School. 

The section of the report dealing with the special 
investigations of agricultural ofticers contains the report of 
the select committee appointed by the Legislative Council to 
enquire into the subject of the necessity for experiments on 
lime cultivation and manuring. The Council is advised in 
this report to vote the necessary funds for carrying out these 
investigations, particularly in the direction of selection work. 

The Dominica cacao manurial experiments, which have 
attracted so much attention in different parts of the Tropics, 
again show that great financial benefit accrues both on low- 
lying and on hillside lands from mulching, and to a some- 
what less extent from the application of cotton seed meal. 
The average of six years’ continuous trial shows that the 
application of mulch produced a mean increase of yield 

amounting to 725 Ib. of cured cacao peracre._ If it is assumed 
that cured cacao is worth 6d per lb. and that the cost of 
application amounts to 60s. per acre, then the net profit 
resulting from the application of the manure is 302s. 6d, 
per acre. 
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FRUIT AND FRUIT TREES. 

THE HYBRIDIZATION OF OITRUS 

FRUITS IN FLORIDA. 

The successful hybridization work of W. T. Springle 
is well known to horticulturists. Quite recently the 
American Breeder's Magazine (Vol. IV, No. 2) contains 
a paper by this author on the crossing of different kinds of 
citrus fruits, mainly with the object of evolving cold-resisting 
hybrids. Similar work would be of value in the West Indies 
for the production of citrus crosses possessing good keeping 
qualities (for transport), and disease-resistant characters. 

The most important achievement in the history of the 
Florida work was the effort made in 1897 to originate hardy 
citrus fruit by crossing the common orange with the hardy 
Chinese Citrus trifoliata. Out of 212 crosses three fruits 
were secured which yielded thirteen true hybrids. When 
these fruited they turned out to be a new type of citrus fruit 
and were named the citrange. ‘This fruit varies greatly in 
size, shape and colour, but has always an abundant acid 
juice of an aromatic and slightly bitterish taste. Citranges 
are cold-resisting plants. One kind of citrange contains a peel 
which does not have the disagreeable odour that is common 
to the rind of most. ‘The tree of the citrange itself—particu 
larly the rusk kind—is very ornamental, being loaded in 
Florida with white blooms in spring, and with brilliant red 
fruits in autumn. The rusk is the most prolific of all the 
citranges and the most precocious, frequently bearing the 
third year after budding. The Willets citrange is interesting, 
in view of the fact that it exhibits a tendency to freakishness 
in shape, becoming sometimes a mass of finger-like segments. 

At the same time that the original citranges were made, 
another hybrid was produced between the tangerine, orange 
and grape fruit. The resulting fruit was also of a new type 
and was named Tangelo. Although subject to great variation, 
tangelos show little of the grape fruit and almost nothing of 
the tangerine, but are in effect new types of oranges having 
a greater variability as to size and colour, and having as 
a rule more sprightly flavour, in this respect approaching 
somewhat to the grape fruit. There can be no doubt that 
the hybrids called tangelos constitute an important source 
of new and improved citrus fruits for commercial culture. 

West Indian readers will be interested to learn that 
another new type of citrus fruit is the limequat, which 
Swingle originated in 1909 by crossing the common West 
Indian lime with the kumquat orange. As the author 
remarks, there is no need to point out that the lime is, of all 
the commonly grown citrus plants, the most delicate. In the 
hybrid limequat this delicacy is found to have disappeared 
to a considerable extent. Limequats vary in size from that 
of a large orange to that of a small lime. The skin is thin, 
and of agreeable aroma and flavour. The degree of acidity 
varies greatly. 

In conclusion, reference may be made to the impor- 
tance of a thorough knowledge of the wild relatives of any 
cultivated group like the citrus family. The full force of this 
statement is appreciated by a consideration of the case of the 
‘desert lime’ or ‘desert lemon’ (Atdlantia glauca [Lindl.] 
Benth.), which was found growing in the ice-bound regions 
of Australia. Here was the hardiest of all the evergreen 
citrus trees; nevertheless until within quite recent years it 
failed to attract the attention of plant breeders in any part 

of the world, though it is obvious that this species must be 
much more promising for use in breeding hardy citrus hybrids 
than, for instance, the trifoliate orange. 

A PHILIPPINE BANANA COLLECTION. 

It is interesting to record that the Bureau of Agricul- 
ture, Manila (see Philippine Review, 1913,) has decided 
to make a collection of the some 276 varieties of bananas 
and plantains that have from time to time been recorded, 
with the object of determining which varieties are best suited 
for home use, which,for commercial export, and which for 
manufactured products—‘figs’, ‘flour’, ‘coffee’, ‘chips’, etc.; 
also with the object of working out the synonomy of the 
varieties. ; 

One reason why the work has not been started before 
by older established departments appears to be the diffi- 
culty that was thought to exist in regard to the transportation 
of planting material. It is now certain, however, that there 
are at least two possible methods of sending banana roots 
over practically any distance—for instance, from Porto Rico 
to the Philippines: the Wardian case method of transportiag 
small living plants in a ventilated glass.covered shipping 
box, and the dry root method of packing the bulb-like 
base of the sucker in a ventilated package of mailable size. 

The investigation, contemplated will prove decidedly 
interesting. In order to know just what sorts should be 
propagated on a large scale for distribution, it is necessary 
that comparative tests be made, including as many native 
and introduced varieties as possible; except by doing this, 
it is practically impossible without spending a great deal 
of time and money »in travelling, to say definitely just 
what are the synonyms of any given variety. It is stated 
that it will never be possible perhaps to collect all the 250 
to 350 kinds of bananas in one experimental plantation; but 
if the planters and horticulturists and botanists of the 
Tropics will lend their assistance, we shall soon have a col- 
lection of these fruits as the basis of actual information, 
which will be a Jand mark in the history of tropical 
horticulture. j 

It may be interesting in conclusion to refer briefly to 
the subject of the origin of bananas. The concensus of 
opinion is strongly in favour of the Indo-Malayan region as 
the home of at least a large part of the Musas. Tropical 
Africa contains a great number of wild and semi-cultivated 
species and varieties besides a considerable number of 
cultivated sorts, which very evidently have been introduced 
from the Indo-Malayan regions. Throughout the Malayan 
Peninsula, Assam, and the back districts of Siam and Indo- 
China, there are probably a large number of little-known 
species and varieties of wild and semi-cultivated sorts, 
Some of these were undoubtedly the parents, so to speak, 
of the varieties now under cultivation throughout the 
Tropics. 

Von der Meden & Co., of Mark Lane, London, have 
placed at the disposal of this Office interesting statistics in 
regard to the shipments of British West Africa and San 
Thome cacao. The largest supplies of West African cacao 
arrive between November and February. During 1912-13, 
the largest receipt for a single month from West Africa was 
9,800 tons during December. This is greater by over 1,000 
tons than the amount shipped during the same month of 
the previous year, and very much above amounts received in 
England during former years. 
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LIVE SICCK NOTES. 

STUDIES OF INHERITANCE IN HORSES. 

Since 1787, the Trakehnen stud, in Germany, has 
been the centre for producing East Prussian pedigree 
half-bred horses. Analysis and the comparative study 
of the pedigrees show that the best breeding results 
were obtained by in breeding. 

The selection work has included systematic observa- 
tions on the transmission of hereditary characteristics, 
and the following extract, taken from an article on the 
‘Trakehnen investigations, published in the Monthly 
Bulletin of Agricultural Intelligence and Plant 
Diseases (September 1913), shows some of the 
interesting and important facts that have been brought 
to light. Mendelian inheritance of coat colour is dealt 
with first:— 

White is dominant over all other colours in horses; 
a white horse can only be obtained if one of its parents is 
white, but white horses when mated do not always produce 
white offspring. Chestnut is always a recessive colour. Bay 
is recessive as regards white and dominant as regards 
chestnut. 

It is, however, not possible by means of Mendel’s theory 
to foretell which colour will prove dominant. According to 
the writer, more light is thrown upon this question by an 
examination of the animal’s pedigrees. Thus he cites instances 
of great power of coat colour transmission taken from the 
breeding records of Trakehnen and based on colour pedigrees. 
Contrary to the opinion of Von Ottingen, the writer consid- 
ers that a black coat can be transmitted with a fair amount 
of constancy. The writer attributes the presence of white 
hairs to the use in in-breeding of white horses. 

In conclusion, the writer has examined all the Trakehnen 
breeding material from the point of view of the transmission 
of hereditary defects. His observations have led to the con- 
clusion that a pathologic fold of the eyelids is hereditary. 
The transmission of this defect seems to be more marked in 
the maternal line. At Trakehnen, periodic. opthalmia was 
found to be hereditary in some cases, and not in others. 
The writer considers that tick is hereditary and can be trans- 
mitted by animals which have not got the disease. 

Roaring was also proved to be hereditary. Spavin, 
mavicular disease (Schale), and broken windedness were not 
transmitted by animals which are much affected by them. It 
seems that there may be a predisposition in foals to paralysis. 

Epizootic Lymphangitis. —-This disease of horses 
is common in most of the West Indian islands, in some of 
which it is known as erysipelas. The disease, which is 
a contagious one, was very prevalent during the South 
African war. More recently in Uganda it has been con- 
sidered necessary to include epizootic lymphangitis amongst 
the diseases of the Cattle Disease Ordinance, Uganda, 1902. 

An account of the disease was givenin the West Indian 
Bulletin, Vol. XU, p. 72. In addition to this information, 
readers of this journal will be interested to learn that, accord- 
ing to the Hxperiment Station Record (Vol. XXVIII, No. 8), 
the disease has been successfully treated with neosalvarsan. 
“Six of seven cases of epizootic lymphangitis to which 
15 grains of neosalvarsan to 250 cc. distilled water was 
administered intravenously were completely cured, and the 
author [E. Hondemer| thinks that the seventh horse, which 
was nearly cured would certainly yield to a second injection,’ 
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AGRICULTURAL ENGINEERING. 
———— 

A NEW PUMP FOR ESTATE WORK. 
This pump is distinguished by its extreme simplicity, 

by. the facility with which it can be set, and by its perfect 
uniform action. 

The Monthly Bulletin of Agricultural Intelligence and 
Plant Diseases (September 1913) describes the mechanism 
as follows:— 

‘It consists, as may be seen from the annexed figures, of 
a cylindrical body closed on two sides by plates, one of 
which bears the suction pipe and the other the forcing pipe. 
Within the body revolves another cylinder, in each of the 
faces of which a deep groove is cut at right angles to the one 
at the other end, and a block of metal like a water-tight 
piston slides in each of the grooves. These blocks are 
traversed and driven by two diametrically opposed excentrics 
fixed on the driving shaft, which occupies a slightly 
excentric position towards the axis of the cylindrical body 
of the pump. 

‘Fig. 1 is a section of the apparatus showing the arrange- 
ment of the working parts. Fig. 2 is a perspective view of 
the movable parts.’ 

Electricity and Crop Production.—An 
interesting article appears in the Journal of the Board of 
Agriculture (October 1913) on electricity and crop produc- 
tion. Recent experiments have shown that the immediate 
problem is the provision of a genuine control area, for a control 
area unaffected by the discharge cannot be obtained within 
hundreds of yards on the leeward side of the electrified area. It 
has been decided to use screens of galvanized iron wire but even 
then the discharge will probably have to be stopped whenever 
a strong wind is blowing from the electrified area towards 
the control. It is added that these experiments must be 
continually accompanied by purely physiological work in the 
laboratory for the purpose of determining accurately the 
effect of electrical discharge upon each plant function, such 
as transpiration, photosynthesis and the like. 

Much satisfaction has accompanied the employment of 
lead labels in the Botanic Gardens, Grenada. These are 
made with letter punches. In a recent communication, the 
Superintendent of Agriculture, Grenada, points out that the 
set of punches is very useful for making indestructible labels 
for bags of soil, plant specimens, etc. 

Incidentally the employment of these labels has proved 
cheaper in the long run than using wooden ones. Nome 
arrangement is required to ensure a perfectly neat effect, 
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COTTON. 

WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date November 3, with reference 
to the sales of West Indian Sea Island cotton:— 

Since our last report the sales of West Indian Sea Island 
cotton have been confined to about 100 bales St. Croix 15d. to 
16d., 30 bales Virgin Islands 15d. to 15}d., about 10 bales 
superfine St. Kitts at 21d. and a few stains at 10d. 

The American Carclina crop appears to be a good one 
this season and ‘Extra Fine’ is offering from Charleston about 
15d. This cotton will compete seriously with all West Indian 
cotton which is not superfine in staple. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending November 1, is as follows:— 

There has been some demand for export during the 
past week resulting in sales on a basis of: Extra Fine 
26c.,, Fully Fine 24c., and Fully Fine off in preparation 
at 20}c.to 2le. At these prices the Factors are will- 
ing to continue selling, but refuse to make any further 
concessions. From now on the receipts will be Jarger and 
afford a good offering stock from which we will be able to 
buy satisfactorily. 

No sales have been made as yet of Planters’ crop lots. 

We quote, viz., 

Extra Fine 26c. = 143d. c.i.f., & 5 per cent. 
Folly Fine 24c. = 133d. 59 Saye nade fad 
Fine. 22c.\to, 23c. = 12$d.to-T8td ,, 3 a. » 

soy Pine OE lao}. = 134, pt le ee 
in preparation 2 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to November 1, 1913, were 
2,885 bales, 3,328 bales, and 965 bales, respectively. 

Condition of Peasant Cotton Growers in 
Antigua —At the suggestion of the Superintendent of 
Agriculture for the Leeward Islands, the Agricultural 
Superintendent, Antigua, has made an inspection of the 
peasant cotton cultivation in that island. The area under 
this crop was found to be unexpectedly large; exact figures 
are not available, but at a very rough estimate it is believed 
that the total area in the two districts situated in the English 
harbour quarter approaches 300 acres. 

The most important question attendant on peasant cotton 
growing is the provision of Paris green for the control of the 
cotton worm. Most of the importers obtain the poison in 
packages containing 14 1b. and upwards. Merchants are 
naturally unwilling to break these packages for the purpose 
of retailing small amounts, but recently, owing to the special 
conditions of the case in Antigua, a firm is retailing London 
purple loose at 9d. per Ib. The Superintendent of Agriculture 
laid the suggestion before the Government that Paris green 
and London purple should be provided on the credit system. 
Apparently arrangements have been made to carry this 
suggestion into effect. A special leaflet has been issued 
containing instructions in regard to the working of this 
credit system, 

THE AGRICULTURAL NEWS. 1913. November 22, 

SUGAR INDUSTRY. 

EFFECT OF THE NEW AMERICAN 

TARIFF. 

In the International Sugar Journal for October 1913, 
some surprise is expressed at the small amount of attention 
which the Lowisiana Planter has given in recent issues to 
the impending catastrophe which sugar growers have to 
anticipate in America. Expectations are amply fulfilled, 
however, in the Louisiana Planter for October 11, 1913, 
where a large amount of space is devoted to the effect of 
the new tariff on the sugar industry. It is pointed out that. 
the United States consumes nearly one-fourth of the sugar 
produced in the world. Consequently sugar legislation in 
the United States is regarded with extreme interest through- 
out the remainder of the sugar world. As is well known, 
all duties except the Dutch colour-standard duty will not. 
be removed until March 1, 1914. The journal referred to 
above describes in the following words the effects which 
it will have upon sugar producers during the coming four 
and a half months. 

‘We can see that the first impulse given to sugar 
producers by the changed conditions would be to expedite 
the sale of the 600,000 tons of domestic beet sugar, 
which in order to receive the present protection of 1°348c. 
must be needed by consumers and must have passed 
into the hands of practical consumers by March 1, 1914, 
but four and a half months distant. Next will come the 
Louisiana crop, the marketing of which will begin about the 
first of November, which may add 300,000 tons to the beet 
crop sugar as stated, and then Hawaii will do what it can 
with its sugars during this short space of time, and Porto 
Rico will doubtless make strong efforts to begin its campaign 
early, and to carry it on with all possible rapidity to come 
within the limits of March 1. The aggregate of these 
four privileged crops, Louisiana, the domestic beet, Hawaii 
and Porto Rico, will reach one half of the annual consump- 
tion of the United States for the year, and its marketing 
through the next four months, based upon the present 
Dingley tariff rate, as reduced by the Cuban reciprocity, is 
a practical impossibility,’ 

Under the existing law, refined sugarsin America are 
taxable at the rate of $1,000 a day protection to a sugar 
refinery turning out 4,000 barrels of sugar. 

It may be added, further, that the Cuban sugar crop 
is expected to control American values, for this country can. 

send in 96° test at a cent a tb. duty and pure white sugar 
at 109c. per lb. duty against 1-46c. per th. duty under the 
existing system. In other words, Cuba can send in pure white 
sugar at less than one-tenth of a cent per tb. greater duty 
than 96° test. 

Another article in,the Louisiana Planter puts forward 
suggestions for meeting the changed condition in the sugar 
business in Louisiana. Great importance is attached to 
co-operative sale of white plantation sugar by the growers 
themselves. ‘This sugar, it is stated, should be packed in 5 
or 10 tb. cartons and advertized in most of the popular papers 
having a wide circulation. Similar action should be taken in 
regard to molasses, This should be packed ia from 1 pint 
to 1 gallon tin cans, thoroughly advertised as ‘Pure 
‘Louisiana Molasses’—without the addition of glucose made 
from corn, 
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RUBBER INDUSTRY. 

QUALITY OF PARA RUBBER FROM 

VARIOUS PLACES. 

A number of samples of Para rubber have lately been 
reported on in the Bulletin of the Imperial Institute (Suly- 
September 1913). These came from Ceylon, India, Southern 
Nigeria, British Guiana and Papua. The following is 
‘a summary of the report. : 

The samples from Ceylon consisted of a number of 
biscuits and represented rubber prepared from a row of trees 
tapped at intervals of one, two, three up to seven days 
respectively. A few of the biscuits were rather weak but, on 
the whole, good. Chemically, the rubber was of very good 
quality (96 per cent. caoutchouc), but it is of interest that 
the rubber obtained by tapping at intervals of three to seven 
days contained a little more caoutchoue than the rubber 
obtained by tapping every day or every other day. 

The samples received from Burma showed considerable 
variation for plantation rubber. In general, the percentages 
of resin and protein were a little higher than is usual, and 
in these cases the amount of ash was excessive. 

i The Southern Nigerian biscuits were composed of well 
prepared smoked rubber, and possessed very good physical 
properties. The brokers report on these samples seems 
eminently satisfactory. The biscuits were classed as fair 

“average quality and valued at about 4s. 10d. per tb. in 
London, with fine hard Para at 4s. 105d. per Ib , and smoked 
plantation sheet at 4s. 8d. to 4s. 1ld. per Ib. It is stated 
that consignments of similar character would realize very 
good prices in the market. The difficulty at present is, of 
course, tc say what is ‘of similar character’. 

BRITISH GUIANA, 

A sample of Para rubber biscuits and one of scrap 
rubber were received from British Guiana. The biscuit 
rubber was rather weak, but considering the age of the trees 
(four anda half years, 18 inches girth 3 feet from ground), its 
physical properties must be regarded as quite satisfactory. 
The scrap rubber was also rather weak. Chemically, the 
biscuit was very good, but the scrap contained rather more 
resin, protein and ash, and consequently, the percentage of 
caoutchouc was lower. The biscuit rubber was valued at 
about 3s. per tb. in London and the scrap rubber at about 
2s. 6d. per Ib , with fair average quality plantation sheets or 
biscuits at 3s. 14d. to 3s. 24d. per tb., and fine hard Para at 
3s. 64d. per Ib. 

Hevea lrasiliensis has only just come into bearing in 
the territory of Papua, but the report on samples of this 
rubber received at the Imperial Institute in November 1912 
shows that Papua can produce rubber equal in quality to 
that of’fine hard Para. The rubber was in the form of large 
thin sheets of pale brown colour; it was clean and very well 
prepared. The physical properties of the rubber were 
excellent, whilst analysis showed the quality to be exceed- 
ingly good also. Examined by brokers, this rubber was 
valued at 4s. per ib. in London, with fine hard Para at 
3s. 11d. per tb., and average plantation sheets and biscuits 
at 3s. 109d. to 3s. 114d. 

The prospects of the cultivation of Hevea brasiliensis 
in Papua, therefore, appear to be exceedingly promising. 

VEGETABLE OILS. 

PULZA OIL. 
Under this name a considerable industry is carried on 

in the Cape de Verde Islands in the oil obtained from the 
seed of Jatrophu Curcas, a Euphorbiaceous plant, commonly 
known throughout the West Indies as the Physic nut. 
According to information received from Kew, about 350,000 
bushels of the seed are gathered and exported annually to 
Portugal where the oil extracted is called purqueira oil and 
is used principally for burning. In British commerce it is 
usually known as seed oil. 

The expression of the oil is performed in the dry, on 
seed slightly crushed; 1,000 Ib. of seed gives 640 tb. kernels 
which yield 260 fb. of oil. The industry is carried on most 
extensively at Lisbon. The decorticated seed contains about 
52 per cent. of this oil, which is a semi-drying oil and used 
for soap and candle making. The cake is unsuitable for 
cattle food but worth about £3 per ton (1904) as manure, 
The value during 1904 of the oil was £14, 5s. per ton (see 
Bulletin of the Imperial Institute, September 1904, pp. 170 
to 171, also zh¢d 1912, p. 62). At the present time the 
price would be much higher. 

In connexion with the value of the seeds as cattle food, 
attention has recently been drawn in the Journal of the 

Board of Agriculture (October 1913) to the occurrence of 
some cases of poisoning in Germany from the employment 
of the seeds of Jutropha curcas, The information in ques- 
tion refers to experiments both with the oil and seeds and 
reviews the cases of poisoning. The observations are sum- 
marized as follows: Curcas seeds contain (1) a poisonous 
agent, curcin, which has no effect on blood globules in vitro, 
but which does harm to blood vessels iz vivo and, above 
all, probably has a toxic effect by lodging in important brain 
centres (in the same way as ricin); (2) curcas oil: the 
poisonous properties of this are due to curcanie acid produced 
in an analogous manner to crotonic acid. In consequence of 
its content of curcanic acid it is one of the strongest drastic 
substances known, and when curcas seeds are taken internally, 
the curcanic acid causes entero-gastritis both in man and 
animals, 

The above information is believed to be of special interest 
in the West Indies in view of the wide distribution of 
Jatropha curcas. In conjunction with the production of other 
oils or oil-bearing vegetable matter like cotton seed, it might 
be found possible to develop a pulza oil industry in tae West 
Indies. Further information on the subject will be given in 
the Agricultural News as it becomes available. 

NOTE ON A LEMON GRASS OIL 

FROM FIJI. 
A volatile oil has recently been distilled from a plant in 

Fiji identified at Kew as Cymbopogon coloratus, Stapf, 
a species which had not hitherto been used commercially for 
the production of volatile oil. The oil has the remarkable 
property, very unusual in an essential oil, of retaining its 
characteristic odour after the soap in the making of which it 
is used, has been kept for a considerable time. 

It appears that in the 1913 experiments, 1,117 stools 
gave 2,988 tb. of grass from which 10:01 fb. of oil were 
obtained, or at the rate of 43°4 Ib. of oil per acre. The 
actual return per acre varies, but in Fiji the difference 
between the value of the oil obtained and the cost of 
distilling it should be at least £2 per acre per cutting. Two 
cuttings a year may be depended upon, whilst three may be 
made unless dry weather sets in for some time. 
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EDITORIAL NOTICES. 
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2s. 2d. Post free, 4s, 4d. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in this number deals with agricultural 
bias in the teaching of subjects other than science. 

On page 375 will be found described an interesting 
piece of mechanism under the, heading of A New 
Pump for Estate Work. 

Under the general heading of Vegetable Oils, on 
page 375, appear two articles on pulza oil and lemon 
grass oil respectively. 

Under the caption Book Shelf, on page 379, are 
reviewed two works relating to rubber planting and 
-Indian corn cultivation respectively. 

The first of a series of articles on field surveying 
is given under Students’ Corner on page 381. 

Insect and Fungus Notes contain, amongst other 

information, accounts of pests ‘and diseases of sugar- 
cane and cotton in St. Croix. 

“advocated 

Note on the Cacao and Coco-nut Markets. 

Now that rubber has proved rather disappointing to 
its supporters of three or four years ago, there is some 
suggestion, according to Zhe World (October 7, 1913,) 
of forming a market to deal in the shares of various 
companies producing coco-nuts. and kindred material in 
Trinidad and some of the other West Indian Islands. It 
is claimed that in these districts the nuts grow to 
a larger size than in the East. It would seem, however, 
in view of the fact*that the companies are small, that it 
would be difficult to create a free market in the shares. 
An encouraging feature attendant on the suggestion is 
the price of copra, which has risen 20 per cent. to £3% 
a ton. 

In discussing the London cacao market recently, 
the editor of Tropical Life draws attention to certain 
remarks which have appeared in the Tea and Coffee 
Trade Journal of New York, in relation to the effect 
of the Reciprocity Treaty between Canada and the 
West Indies on Trinidad’s cacao trade. As America is 
Trinidad’s best customer for cacao, both as regards 
price and quality, any legislation than tends to 
discourage or break up that trade cannot be sympa- 
thized with. If Trinidad has to depend on Europe for 
the entire sale of her cacao crop, the market is made 
a very uncertain one, and prices will be likely to drop 
to the level of those for British West African. 

eee 

The French and German Colonies and Agri- 
cultural Research. 

‘No problem’, says L’ Lxpansion Colonial (October 
1, 1913), ‘appears more grave.and demands solution 
more urgently than that of the scientific organization 
for the agricultural exploitation of our Colonies.’ The 
writer (M. Emile Baillaud) believes that what is need- 
ed is the establishment in each French tropical pos- 
session of one or more experimental stations devoted 
entirely to the investigation of a single crop—the 
staple crop of each colony. Thus M. Baillaud asks 
‘why in Sénégal has not a station, been established and 
devotea entirely te ground nuts—in Guinea one for 
rubber, one for fruit culture and one for kola—on the 
Ivory Coast, one for cacao (like that instituted with 
success on the Gold Coast)—in Dahomey, one for oil 
palms—in Gabon, one for cacao and coffee—in the 
Congo, one for rubber and thus in each colony for the 
principal cultivation? French-grown cane sugar is 
produced principally in the older colonies (for instance 
Guadeloupe and Martinique) and here, it is urged, any 
success which accompanies this cultivation is largely 
due to the scientific work conducted in neighbouring 
colonies belonging to foreign Powers. : 

It would appear that, as regards Germany, the 
policy adopted in the organization of tropical agricultu- 
ral research embraces principles very similar to those 

by L’Expansion Colonial. Dr. Walter 
Busse, of the Imperial German Colonial Office, Berlin, 
writing in the Bulletin of the Imperial Institute (for 
July-September, 1913) refers to the work of the 
Biological-Agricultural Institute, Amani, and to the 
Kibongoto Agricultural Experiment Station. Here 
the work is of a general kind, but during the last three 
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years special ‘cottoh stations’ have been established 
for the advancement of cotton cultivation in the pro- 
tectorate. 

The Kameroon territory contains several cattle- 
breeding stations together with rubber and cacao 
inspectorate establishments. German south-west Africa 
possesses an experimental station for tobacco cultiv- 
ation at Okahandja, one for tillage near Windhusk 
and farms for breeding sheep and ostriches respectively. 
Togoland possesses an institute of agriculture and 
several cotton stations, whilst for German New Guinea 
a coco-nut station, an animal breeding station and other 
establishments, are now definitely projected. 

TT + 

Position of the Rubber Plantation Industry. 

On the assumption that the demand for rubber 
will increase 10 per cent. annually for the next ten 
years, Mr. W. F. de B. Maclaren (see India Rubber 
Journal, October 18, 1913), is able to put a brighter 
aspect on the present and future position of the 
industry. he justification for looking forward tc this 
increased demand rests upon the fact that during the 
last three years—in spite of disturbances—the world’s 
average annual increased consumption was at the rate 
of over 10 per cent. This was with rubber at about 
double present prices. 

It is further argued that there will be years when 
there must be an acute scarcity of rubber. The regula- 
tion of supply, however, is a matter which in any 
event could be easily controlled by the growers, provided 
the companies decided to co-operate (see Agricultural 
News, Vol. XII, p. 342). 

It does not seem, however, to follow necessarily, 
that because the annual increased consumption for the 
world has been 10 per cent., that the same rate of 
increase will occur in the future in any one part of it. 
It seems at any rate to be becoming clearer and clearer, 
that the problem of the supply and demand of 
plantation rubber must be regarded rather as an 
international question than one affecting merely 
London and the Federated Malay States. 

eee 

Louisiana: Its Untold Treasures. 

An interestiug publication has just been received 
in the form of the National Magazine for February 
1912, containing an account of all the natural resources, 
and of the improvements and the general progress 
that have been made in Louisiana during recent 
years. he distinctive feature of the publication is its 
excellent illustrations. Views are given of most of the 
principal cultivations which are of the most varied 
kind, also of the chief buildings in New Orleans (the 
great cotton port), and of the various factories con- 
nected with the sugar industry. ry 

In the course of the descriptions it is pointed out 
that the essential feature of agriculture in Louisiana 
is diversification. In this scheme, wheat, potatoes, 
ground nuts, sugar-cane, citrus cultivation, cotton and 
rice each has its place. Considering the present 
position of the sugar industry in Louisiana and the 

uncertainty surrounding the cotton crop, a still higher 
diversification will in all probability be brought abot 
in the near future. 

The principal constructive work in Louisiana dur- 
ing recent years has been the reclamation of swampy 
land, and perhaps few countries in the world now 
possess a better system of water and railway transport 
than Louisiana. It may be added that the treasures of 
this State include large mines of sulphur and numerous 
oil fields. 

EE 

Ground Nut Trade with Canada. 

Reference has been made above to the pea nut 
cultivation in Louisiana. This forms an extremely 
interesting subject, in» view of the fact that the 
Canadian demand for pea nuts is met very largely by 
the United States. he trade journals for the year 
indicate that the trade in pea nuts is steady and that 
the price for green and for roasted varies from 8c. to 
l5c. per th. 

The reason for approaching this subject rests 
upon the circumstance that enquiries have been made 
at this Office by the Canadian and West Indian League 
as to the possibility of the West Indies exporting suffi- 
ciently large quantities of ground nuts to interest 
Canadian merchants. It is pointed out that there is 
a big demand for pea nuts in Canada, and the prefer- 
ence that Canada now gives the West Indies on this 
article should greatly stimulate the industry in these 
islands. 

mE aa 

Studies in Indian Tobaccos. 

The following general conclusions are drawn by 
Gabrielle L. C. Howard, at Pusa, in regard to her 
studies on the inheritance of characters in varieties of 
Nicotiana tobaccum, L:— 

‘The data obtained by a study of the characters 
of N. tobaccum show that there is no inherent differ- 
ence in the mode of inheritance of ordinary qualitative 
characters (such as the colour of the corolla) and of 
those characters connected with the size of the organs 
which are subject to fluctuating variability. All the 
results obtained can be explained by the Mendelian 
assumption of segregation of characters, combined 
with the hypothesis, that in connexion with each 
character a large number of factors exist, each of 
which can be inherited independently. This conclu- 
sion is supported by the great range of variation in 
the F. generation, the formation of extreme forms 
in this generation far outside the limits of the parents, 
the differences and diminution in the range of varia- 
tion in the F., cultures raised from different variates 
of the I’, generation, and by the isolation in the F, 
and succeeding generations of forms like the parents, 
and also of intermediate forms which breed true. 
This isolation of new forms can easily be explained by 
a re-arrangement of the factors.’ 

A detailed account of the work is given in the 
author's paper published in the Memoirs of the 
Department of Agriculture in India, Vol. VI, No. 8, 
Botanical Series. 



INSECT NOTES. 

A PEST OF ORANGES. 

The occurrence of a pest causing injury to oranges in 
Dominica, has recently been reported. 

HISTORICAL, 

This pest was first reported to this Department towards 
the end of 1907 when a few injured oranges were submitted 
for examination. 

In 1908, a further bad attack was experienced, and an 
investigation of the conditions was made by the Acting 
Curator, who submitted a preliminary report on the habits 
of the insect and the nature of the injury. That officer also 
recommended certain remedial measures which were tried. 

The Entomologist of this Department recommended an 
additional measure, viz., spraying with arsenate of lead, 
which was tried in 1909 with such satisfactory results that 
the pest was .reported to be completely under control, and 
this satisfactory state of affairs was again reported in the 
following season (1910). 

Since that time no record of the insect has been 
received at the Office of the Imperial Department until 
October of the present year. 

THE INSECT. 

The insect concerned in this attack is a small moth 
apparently of the family Tortricidae, but only a few speci- 
mens of the adult have yet been secured and its identity 
has not been established. 

It would appear to be related to the codling moth 
(Carpocapsa pomonella), and to the Natal codling moth 
(Enarmonia batrachopa), both of which are Tortricids which 
injure fruits in a manner similar to that of the orange pest 
in Dominica. 

HABITS OF THE INSECT. 

From the reports of the agricultural officers in Domi- 
nica (the Acting Curator in 1908_and the Assistant Curator 
in 1913), it would appear that the attack begins in May or 
June, the egg being laid on the surface of the fruit, and 
the larva (a small caterpillar) penetrating through the rind 
into the interior of the orange. During August, the larval 
stage is completed and the full-grown caterpillar leaves the 
fruit (which by this time has fallen to the ground) and enters 
the pupal stage amongst the leaves on the ground. About 
two weeks later the moths emerge. What becomes of the 
insect during the period from about September or October to 
the following May or June is not known. 

INJURY TO THE FRUIT, 

The insect injures the fruit by penetrating the skin and 
living and feeding in the pulp of the orange. Often the 
characteristic puncture of the skin is seen, when on cutting 
open the fruit, no injury to the interior is found. It is 
likely that in such cases, the attack was begun ona very 
young fruit, in which the growth was so rapid as to prevent 
the development of the caterpillar. 

In other instances, the larva successfully penetrates to 
the pulp where it feeds and completes its development, caus- 
ing a portion of the pulp to become a discoloured, rotten 
mass. Even when no further injury is caused than the 
puncture of the skin, the fruit is rendered unsaleable, on 
-account of the discoloration at the point of attack and the 
malformation which often results. 
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REMEDY, 

Several remedial measures have been tried, the most 
successful of which appears to be arsenate of lead applied as 
a spray early in the-season, in order that the newly hatched 
caterpillars may be poisoned as they attempt to eat their way 
through the orange skin. 

CAUTION. 

Growers of oranges who may observe appearances leading 
them to suspect the-presence of this pest on their fruit 
should inform the local agricultural officers, forwarding 
specimens and asking for advice as to the treatment to be 
adopted. t 

INSECT PESTS AT ST. CROIX. 

The Report of the Director of the Department of 
Agriculture, St. Croix (D.W.I.), for the year ended June 30, 
1913, was reviewed in the previous number of the Agricul- 
tural News (see page 363) from the advance copy forwarded 
to the Imperial Commissioner. The portion relating to 
insect pests is briefly dealt with in the present and succeed- 
ing articles. 

The chief insect pests recorded in this report are those 
which attack sugar-cane and cotton. 

The most important pest of sugar-cane in St. Croix is 
the rhinoceros beetle (Strategus titanws), the larva of which 
attacks the roots of the growing plants, and tunnels its way 
into the stalks for a considerable distance. This insect has 
been mentioned in the Agricultural ews, Vol, XI, p. 346, 
and Vol. XII, p. 170, where an account of its habits, life- 
history and distribution is to be found. 

he grubs of the rhinoceros beetle usually live in 
decaying megass, but in certain years they have been a most 
serious pest of growing canes. A similar insect occurs also 
in Porto Rico. 

The grubs are to be found abundantly in cattle pens and 
megass heaps, and when these exist in the cane fields, the 
badly attacked stools of cane appear to be dying of drought. 
If such stools are uprooted, grubs may be found among the 
roots and often in their large tunnels in the stalks. During 
the season under review these grubs have seriously attacked 
cane plants and young cane sprouts. In a portion of a field 
at the Experiment Station about 80 per cent. of the canes 
were destroyed. 

A simple and effective remedy has been found in the 
use of a poisoned bait consisting of 100 parts by weight of 
fine megass and 3 parts of Paris green, thoroughly mixed 
together. This poison is used in the following manner: 
A hole is made with a drill beside each plant anda handful of 
the poisoned megass placed in it. After a few days the baits 
are examined, and large numbers of dead and dying grubs 
are found in and near tothem. ‘This treatment of badly 
infested fields has been found entirely successful. It is 
suggested that badly infested fields should be thrown out of 
canes for a season, the stumps dug out and burnt and 
a rotation crop—cotton-+planted after careful preparation of 
the land, Between the rows of cotton the poisoned megass 
bait should be drilled in every 3 or 4 feet. 

The pink mealy-bug is of fairly frequent occurrence, 
causing a considerable amount of damage to canes, especially 
the young canes. It attaches itself to the roots of these 
at the base of the stools and to the nodes just above ground, 
The remedy to be adopted is to use no cane for planting 
on which the mealy-bug occurs. 

A summary of the observations on cotton and the 
remaining cane pests will appear in the next issue. 
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Lock, Sc.D. Cambridge University Press, 1913. 

In view of the fact that interest in the rubber industry 
has extended within recent years beyond a comparatively 
small section of the community directly connected with 
production ard manufacture, Dr. Lock has attempted to 
present an introductory outline of our knowledge of rubber 
and rubber planting, in a form which is simple and yet com- 
prehensive. The author has succeeded in doing this and 
more, for the work is one which should be of great practical 
use to those who contemplate entering the industry either 
at home or abroad. 

In Chapter I, an account is given of the history of the 
use and cultivation of rubber, where interesting statistics 
relating to production will be found. In the next chapter 
the botanical sources of rubber are dealt with, and a useful 
description is given of the various latex ;-roducing species. 
Of particular interest in this chapter is the information relat- 
ing to African and Asiatic rubbers, though the economic life 
of these species, it is feared, is gradually drawing to a close. 

In dealing with the physiology of latex production, in 
Chapter III, a large amount of attention is devoted, as might 
be expected, to the laticiferous system. The subject-matter 
is supplemented with illustrations showing the breaking 
down of the lateral and transverse cell walls in Hevea 
brasiliensis. In describing tapping experiments, Dr. Lock 
brings together most of the reliable results on the subject. 
Wound response is dealt with tirst, followed by duration of 
yields. The relation of yields to volume of bark is a subject 
of particular interest, and it is shown that in all probability 
latex is formed by active secretion of latex in existing lati- 
ciferous tissues. Seasonal variation receives attention next, 
followed by an account of variation in the yield of different 
trees. It is important to bear in mind the author's remark 
that the selection of individual trees may be expected to 
play an important part in the future development of the 
rubber industry. : ; 

A large amount of information is given next concerning 
general considerations affecting tappings and yields, and 
a useful summary of the position is provided at the end 
of the chapter. 

_ At the present day most of the easily accessible 
land for rubber has already been= planted up, so that 
the author's remarks on planting operations, presented in 
Chapter V, should prove particularly helpful to those who 
intend bringing new land under cultivation. The subjects 
of clearing, nurseries, seed selection, drainage, irrigation, 
roads, spacing, weeding, intercrops, manuring and the like 
are dealt with in considerable detail. 

In Chapter VI, which deals principally with the methods 
of tapping and the collection of the Jatex, Dr. Lock appears 
to be at his best, and information brought together on this 
branch of the subject constitutes a very valuable literary 
contribution. 

The information relating to factory work on the estate 
deals principally with coagulation, washing, drying, smoking, 

etc. The facts presented in regard to coagulation seem, to 
be rather limited in number, and some of the more recent 
work is apparently not incorporated in this section. The 
last three chapters deal respectively with pests and diseases 
of Hevea, the chemistry of India rubber, and the manufacture 
of rubber goods. The mycological information is principally 
composed of the results of Petch’s work in Ceylon, whilst the 
chemical information incorporates the fundamental facts 
concerning synthetic rubber and the physical properties of 
caoutchouc. The inclusion in the final chapter of a des~ 
cription of the principal processes involved in the manu- 
facture of rubber goods completes the intellectual juurney; 
the reader having travelled from the wild territories of the 
Amazon to the plantation in the East; from the fields of the 
plantation to its factory; and from there to the large manu- 
facturing establishments at home, where the raw material is 
tested and turned into marketable articles. 

THE CORN CROP. By E. G. Montgomery. 
Macivillan Company, New York, 1913. 

Yields of Indian corn amounting to 200 bushels per 
acre have under optimum conditions been produced in the 
United States, though the average yield is, at present, about 
26 bushels. Therefore the study of Indian corn should be 
directed towards those factors which hinder full develop- 
ment and thus limit production on the average farm; and it 
is from this point of view that this useful text-book deals 
with the subject. It should be added here, that the author 
does not confine himself to Indian corn alone, but devotes 
several chapters also to sweet corn and the sorghums 
(including broom corn). 

The subject of plant adaptation is treated in a very 
instructive manner. The improvement of varieties by mase 
and pedigree selection, and by selection based on chemical 
composition is dealt with first, followed by directions for 
laying out experimental plots. All the information is 
essentially practical. The chapter on the results of hybrid- 
ization deals with the crossing of biotypes and the appli- 
cation of Mendel’s law, and the section concludes with 
an account of the manurial requirements of corn. The 
succeeding section deals with cultural methods, the principles 
of which apply to a certain extent in the Tropics 

The preparations for planting the corn crops in the United 
States should (though do not always) include the ‘ear testing” 
of the seed to be planted. A piece of wet cloth is divided 
by lines into square inches, and from each ear of corn 
intended for use as seed, six grains are taken. Every six 
grains is placed in a single square and the ears whose grain 
germinates quickest, bear the seed that should be used for 
planting. 

In perusing Chapter XIX, concerning the harvesting of 
corn, we hoped to find rather more space devoted to the 
question of storing and drying of corn. Little is said on this 
subject, beyond the fact that large commercial driers are 
now in general use. 

In regard to the export trade in Indian corn from the 
United States and other countries, a large number of inter- 
esting statistics are given. The exportation of corn from the 
United States is decreasing: it has fallen in ten years from 
9:4 per cent. of the total crop to only 2°29 percent. This 
decrease indicates that home consumption in the United 
States will soon equal production. Countries (e.g. the West 
Indies) which can grow corn but choose rather to import most 
of what they use from the United States, would do welk 
to bear this in mind. 

The 
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With reference to the article on dual-purpose cattle in 
Jamaica, in the last issue of the Agricultural News, it may 
interest readers to learn that the Red Poll breed has also 
been found to answer dual-purposes in Victoria. (See the 
Journal of Departmenvof Agriculture of Victoria, September 

GLEANINGS. 

During October the weather was very wet in St. Vincent. 
Sakellarides cotton was badly attacked by the angular leaf 
spot disease. 

Some few acres of cotton were planted during September 
in the Virgin Islands, but owing to continued dry weather 
the peasants have in general delayed planting. 

A meeting was held at Sauteurs in Grenada during 
October, at which it was resolved that a branch agricultural 
society should be formed in St. Patrick’s parish. 

In St. Kitts-Nevis the condition of the cotton and 
sugar-cane crops has greatly improved since the receipt of 
rain. The cotton crops in both islands appear to promise 
extremely well. 

In Dominica the main lime crop was practically finished 
by the end of October. A very fair second crop is expected 
during December and January. The cacao crop is now 
commencing. 

It is stated in Zhe Field (October 4, 1913) that in 
certain parts of Ireland on the sea coast where fodder is 
scarce, the cows eat seaweed readily and appear to like it, 
although the quality of the milk is not improved on this diet. 

A feature of the tea industry in Assam is the large 
amount of seed that is exported. One planter in Darrang is 
reported in the Journal of the Royal Society of Arts, 
‘October 10, 1913 to have exported 100 maunds of seed to 
Java last year. 

Amongst the autumn lectures given at the New York 
Botanical Garden are two on Tropical Vegetable Foods by 
Dr, H. H. Rusby and the Uses and Characteristics of Palms 
by Dr. N. O. Britton, respectively. (Jowrnal of the New 
York Botanical Garden, September 1913.) 

The Louisiana Planter (October 4, 1913) refers to D.74 
as a godsend to Demerara. This cane not only grows more 
tonnage per acre with a richer juice, but it is more resistant 
to cold and disease and insects and more suitable for syrup 
making than any other variety. 

1913.) 

An instructive Bulletin (No, 82—Forest Service) 
entitled The Protection of Forests from Fire, has been 
received from the United States Department of Agriculture. 
It contains interesting illustrations showing the damage 
done by and the methods of preventing and fighting forest 
conflagrations. 

The Turkestan and Trans-Caucasian cotton harvest at 
the commencement of September 1913 was more satisfactory 
than in previous years. As in past years the cotton 
cultivated in Turkestan has in most districts been chiefly, 
in some cases entirely, grown from American seed. (The 
Board of Trade Jowrnal, October 16, 1913.) 

According to the Planters’ Chronicle (September 20, 
1915) the total area of Ceylon is 25,3312 square miles and 
the population 4,106,350. In 1911, 1,359 acres were 
planted with coffee, 457,277 acres with tea and 184,551 
acres with rubber. There are 7,592 Europeans in the island 
and of Indian families 301,400 men and 229,583 women. 

Cotton cultivation is increasing in Siam. The growers 
are chietly Chinese. Most of the cotton reaches Bangkok in 
an unginned state, hence the recent erection of a ginning 
plant and press will enable the cultivators to retain valuable 
seed which at present is largely lost. Freight charges will, 
of course, also be saved. (Zhe Board of Trade Journal, 
October 9, 1913.) 

An interesting report on copal from Mozambique appears 
in the Agricultwral Journal of the Companhia de Mozam- 
bique (September 1912). The tree from which the copal is ob- 
tained has been identified at Kew as Coparifera Gorskiana, 
Benth. There appears to be a good demand in London for 
this class of resin, which should be readily saleable if 
properly cleaned and graded. 

A notice appears in the Uganda Government Gazette (Sep- 
tember 15, 1913) to the effect that the Agricultural Depart- 
ment in that Protectorate has for sale locally a large quantity 
of seeds and seedlings of ornamental fruit and timber trees, 
Erythrina excelsa is recommended for shading cacao and as 
a green manure; Machelia Champaka is recommended as 
very suitable for wind-breaks and timber. This tree attains 
height of about 20 feet in three years. 

In connexion with the ‘Demerara’ sugar question, the 
International Sugar Journal says that Demerara should get 
the law established so that only sugar manufactured in 
British Guiana shall henceforth be classed as Demerara, 
It does not sympathize with the ‘dyed imitation’ accusation, 
especially when the imitation is a colonial product of probably 
equal quality. 
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STUDENTS’ CORNER. 

INFORMATION CONCERNING LAND 

MEASUREMENT. 

In the measurement of land one of the first essentials is 
to possess a knowledge of the rules for determing the areas 
of simple rectilineal figures. 

THE RECTANGLE AND PARALLELOGRAM, 

It may be pointed out first of all, that it is very impor- 
tant for the student to remember the difference between the 
figures known respectively as a rectangle and a parallelogram. 
A parallelogram may be described in popular language as 
arectangle pushed out of shape by the application of pressure 
at one corner. The area of a rectangle is obtained by 
multiplying together the length of two adjacent sides; the 
area of a parallelogram, on the other hand, is ascertained 
by multiplying the base by the perpendicular height. 

RULES FOR COMPUTING THE AREA OF A TRIANGLE. 

The most important figure with which the land 
surveyor has to deal, is the triangle. The area of this figure 
can be found by multiplying the base by one half the 
perpendicular height. There is a second rule, however, which 
is often useful when the tree sides of the triangle are given, 
namely: from half the sum of the three sides substract each 
side separately; multiply the half-sum and the three remaind- 
ers together: the square root of the product will be the area. 
The area is always computed where possible by the first rule. 
In cases where it is required to find the area of an irregular 
rectilineal figure, all that is necessary in the case of, say, 
a four-sided figure, is to draw a diagonal, determine the areas 
of the two triangles thus formed, and add these two areas 
together. 

THE SURVEYOR’S CHAIN AND ITS USE. 

The measurement of land is generally done by means 
of a chain, a chain survey being one of the simplest 
kinds of survey work. A chain is 100 feet long and is 
divided into 100 links. In using the chain two assist- 
ants termed the ‘leader’ and ‘follower’ respectively are 
required; the leader takes the handle of the chain in his left 
hand and iron arrows in his right, and moves ahead while 
the follower remains at the starting point looking at the 
poles in front of him that have been set up to mark the lines 
to be measured, directing the leader into line by signs with 
his left hand They then move ahead and repeat the opera- 
tion until the line across the field is measured. The figures 
are entered up in what is known as the field book. 

MEASURING FLAT AND SLOPING GROUND. 

The setting up of the poles to show the lines to be 
measured is based on the theory of triangulation, which will 
be dealt with in due course. Before proceeding to this 
subject it is necessary to explain the difference between 
measuring flat ground and sloping ground. ‘The student will 
appreciate the importance of this part of the subject by 
considering what allowances he would make if he had to 
measure a field of provision crops or young cacao situated on 
the side of a hill or on very undulating ground, compared 
with a survey of a similar field on perfectly flat ground. 
A plan is a. horizontal representation of the features of the 
ground. All measurements must therefore be reduced to 
a horizontal plane. Any undulations of the ground can be 

shown on what is known as a ‘section’, a term commonly 
used in connexion with levelling A plan is, therefore, not 
the actual surface of the ground, but the diminished 
quantity that would result were the whole projected on 
a horizontal plane. In rising or falling ground, the slope 
represents that side of a right-angled triangle opposite the 
right-angle, and is consequently of greater length than 
another side of the triangle, i.e, the horizontal distance. 
If the slope be not very steep, the horizontal measurements 
can be obtained by holding up horizontally, as nearly as 
can be judged by the eye, a part of the chain, say 25 
links at a time, and allowing a pointed plummet to 
mark the measurements on the surface, this operation being 
continued until the undulating ground is measured. This 
method is known as ‘stepping’, and is recommended as 
being generally sutticiently accurate for small surveys. 
The steeper the slope, the less the length that can be 
measured by each holding up of the chain, 

Another method is for the surveyor to judge the angle 
of slope, which is generally between 5 and 20 degrees, 
and to set back the arrow the number of links specified in a 
table which shows the necessary reduction. Sometimes the 
angle is determined with a clinometer or other angular 
instrument. In ordinary estate work, however, the 
‘stepping’ method should suffice. 

RESUME. 

In the foregoing article the student will understand 
that the main object has been to lay down some of the first 
principles of outof-door surface measurement, and to 
indicate as clearly as space will allow, the difference between 
measuring sloping land and flat land. Further information 
on the subject will be given in a future issue of the Agri- 
cultural News. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture 
returned to Barbados by the S.S. ‘Korona’ on 
November 15, 1913, from an official visit to St. Lucia. 

In addition to matters of routine, attention was 
given to questions connected with the working of the 
lime juice factory which began operations on November 
11. Réunion estate was visited in connexion with the 
Experiment Station and Land Settlement, together 
with Marquis estate where developments are taking 
place in regard to limes and cacao. 

Mr. H. A. Ballou, M.Sc., Entomologist to the 
Department also returned by the same steamer after 
conducting investigations in Dominica. 

Mr. P. H. Lamb, Director of Agriculture, Northern 
Nigeria; Mr. D. W. Scotland, Assistant Director of 
Agriculture, Sierra Leone: and Mr. R. Gill, an 
Assistant Superintendent of Agriculture, Southern 
Nigeria, arrived in Barbados by the R.M.S. ‘Orotova’ 
on Monday November 17, 1913, with the object of 
making official visits to this Office, previous to 
proceeding to other islands for the purpose of 
studying agricultural conditions in the West Indies. 
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FUNGUS NOTES. 

PINK DISEASE. 

A fungus causing a pink incrustation on cacao trees 
was described by Stockdale (West Indian Bulletin, Vol. IX, 
p. 178) as occurring in Dominica and St. Lucia; and South 
(West Indian Bulletin, Vol. XII, p. 293) recorded its occur- 
rence on pigeon pea (Cujanus indicus) in the latter island. 
The fungus was identified at Kew as Corticowm lilacino- 
fuscum, B. & C, Some forms of the disease known as 
thread blight have by various investigators also been 
ascribed to unidentified species of Corticium. 

The closely similar pink disease of Hevea, tea, coffee, 
and a large number of other plants in Ceylon, Java and the 
Straits Settlements has long been the subject of investiya- 
tion in the East. It is identified with Corticiwm salmon- 
icolor, B. and Br., often referred to as C. javanicum, Zimm. 

The results of a detailed study of the disease in Java by 
Dr. A. Rant, published in the Bulletin of the Botanic Gar- 
dens, Buitenzorg, Vol. [V, 1912, remove a great deal of con- 
fusion and carry our knowledge of the disease very consid- 
erably forward. 

The disease is known by the Malayan name Djamoer 
oepas, and has been recorded on hosts numbering 141 species 
from 104 genera. Only two plants are mentioned as having 
proved to beimmune. The present investigation has been 
mainly carried out with species of Cinchona. 

Three forms of the disease have been supposed and are 
now proyed to be due to the same fungus. In the typical 
form, the twigs are covered with a thin, continuous, pink 
incrustation, which later cracks in an irregular manner and 
turns yellow. The second form consists of a silky web, and 
is developed in damp situations, [rom the description it 
seems closely analogous to one type of thread blight as 
found in the West Indies. The third form takes the shape 
of small pink cushions formed in cracks in the bark. 
Further than this, a form which often accompanies pink 
disease, and which had been regarded as a distinct fungus 
under the name of Vecator decretus, Massee, has also been 
proved to belong to the Corticium. It was first described 
as a disease of coffee trees from Singapore. It begins at the 
tips of the shoots and works backwards; the fructifications 
burst through the epidermis as minute rounded white 
pustules, which later change to an orange-red colour and 
a gelatinous consistency. 

Perhaps the most interesting part of Rant’s work lies in 
the experiments by means of which he investigated the 
possible occurrence of biological species. One of the greatest 
advances of modern mycology was made in the discovery 
that certain fungi regarded as identical though growing on 
different hosts were, in reality, so much specalized that they 
could only infect the particular species on which they were 
found. It is thus very important in a case where a fungus 
such as the Corticium in question occurs in morphologically 
identical forms on various host plants, to determine whether 
cross infections from one host to the others can take place. 
The results of the experiments established: (a) that all the 
examples of the fungus occurring in that neighbourhood 
belong to one biologic species (with one exception); (b) that 
so far as it has been tested the genus Corticium contains no 
biologic forms. The disease is thus shown to be transferable 
from one host to another without regard to difference of 
species, genus, or natural order. Even Gymnosperms, 
(e.g. Thuja sp.) are liable to attack. A lower degree of 
virulence appeared in experiments with material from other 
districts. 

A considerable difference was found among individuals 
of the same species in Jiability to the disease. It was dis- 
covered that the principal factors influencing infection are the 
humidity of the air, the water content of the susceptible 
organs, and the amount of shade present. In laying out 
plantations attention should be given to the first named 
factor by having regard to the occurrence of fogs, and the 
amount of the rainfall. Close planting should be avoided. 
Insect attacks render plants more liable to the disease. The 
author recommends as the principal direct method of dealing 
with the disease, the cutting off and burning of the affected 
parts, especially the twigs. Burying them is insufficient, 
since they are liable to be brought to the surface again by 
cultivation and are*then capable of serving as sources of 
infection. Fungicides are regarded as of little avail, owing 
to the presence of hyphae in the wood which are unaffected 
by their application. Carbolineum and Bordeaux mixture 
were both tried with little apparent effect. It should be noted 
here, that in a review of Rant’s paper, Petch states that the 
prevention of attacks. on Hevea by this fungus has been very 
successfully practised in Ceylon by means of sprayings with 
Bordeaux mixture just before the monsoon, the spores which 
have collected on the twigs and branches being killed as they 
germinate in response to the rain. 

COTTON DISEASES IN ST. CROIX, 

In the advance copy of the Report of the St. Croix 
Department of Agriculture by Dr. Longfield Smith, Superin- 
tendent of Agriculture, some particulars are given of two 
important diseases of cotton found in that island. 

After mentioning angular leaf spot, round spot, cotton 
rust and mildew, the report states that a much more serious 
disease than these is caused by a fungus attacking the 
young and nearly mature bolls. ‘The disease at first causes 
a pink discoloration of the boll, which later becomes black. 
If very young bolls are attacked they shrink up and remain 
on the plant without opening. Older bolls open sometimes 
at the tip only, and sometimes by a small slit in the middle 
of the boll. The lint of such bolls is discoloured and 
practically [spoiled?] and the seeds are also attacked and 
spores are commonly found on them.’ These spores were 
examined by the late Mycologist of the Imperial Depart: 
ment (Mr. I. W. South) who reported them to belong to 
a Macrosporium, possibly A. negricantum, Atkinson, found 
on cotton leaves in the United States. 

The second disease is one that was referred to in the 
Report of the St. Croix Department for 1911-12, and is 
described as causing the young leaves to assume a blistered 
and torn appearance, and the young flower to drop off when 
but the size of a pin’s head. It occurs particularly where 
plants are overcrowded. and is more prevalent on moist 
soils. Its severity is such that unless the plant recovers it 
is usually entirely sterile. 

Dr. Smith and the officers of his Department have been 
unable to trace the disease to any insect or fungoid parasite, 
and the present reviewer has examined preserved material 
with the same result. Dr. Smith is of opinion that the points 
of resemblance to a malady recently described in the U.S.A; 
under the name of Tomosis or Leaf Cut (O.F. Cook, Circular 
No. 120, Bureau of Plant Industry, U.S.D.A.) make it 
probable that the St. Croix disease is the same. The con- 
clusion reached in the American investigation was that ‘leaf 
cut is a disease only in a sense that frost bite, snow blindness 
and other environmental injuries are to be considered as 
diseases,’ 
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But although the appearances produced are the same, 
there are, as pointed out by Dr. Smith, important differences 
in the incidence of the diseases in the two countries. Thus 
in the United States the disease is confined to seedlings and 
young plants, whereas in St. Croix it attacks cotton at almost 
all stages, while the American disease is favoured by conditions 
as regards close planting and soil moisture exactly opposite to 
those already mentioned for the St. Croix disease. In both 
countries the attacked plants frequently lose the disease in an 
abrupt manner. 

Last year’s recommendation to St. Croix growers to 
plant wider apart ‘appears to have been followed with success, 
for there has been much less of the disease this season.’ ° 

Obviously there is much more to be learnt of both the 
St. Croix diseases, and the result of further investigations 
will be awaited with interest. 

TOBACCO GROWING. 

GROWING CIGAR WRAPPER TOBACCO 

IN SOUTH AFRICA. 

The growing of tobacco of one class or another has been 
practised by the farmers of South Africa for many years, but 
it is only quite recently that organized attempts have been 
made to produce those delicate leaves which are used for 
wrapping cigars. 

Cigar leaf tobacco is grown under cheese cloth shade in 
South Africa. The idea of growing tobacco under shade 
originated however, in Florida, where it was noticed that 
Sumatra tobacco grown near trees where it had been partly 
shaded was superior in quality to the rest of the field. 
Experiments were started, and in a few years the growing of 
cigar tobacco under artificial shade became an industry 
in itself. 

Last year in South Africa (1912), with a poor season 
and with no irrigation there was produced with about 
80 per cent., of a stand, 795 tb. of cured leaf, and it may be 
said that splendid wrapper has been grown under shade, and 
even fair quality leaf in the open. During the present year, 
the crop consists of 1 acre under cheese cloth and 4 in the 
open. It is estimated that the crop will yield 1,000 tb. per acre. 

Sumatra varieties are the best for wrapper leaves, and 
the value of them lies in the thin but tough elastic leaf, the 
absence of any strongly marked taste or aroma, and the fine 
finished appearance it gives a cigar. 

Turning to the question of cost, it is seen that the 
expense incurred in erecting an acre-tent consisting of cheese 
cloth, wire and wood posts is £41 9s. 3d.: this includes 
£35 13s. 7d. for material (one-fifth of the cost of supports 
and half of cost of cheese cloth), and £5 15s. 8d. for labour. 
These figures, of course, hold good only for Barberton, 
South Africa. 

The usual care has to be exercised”in the selection of soil, 
and in transplanting and cultivation. As regards topping 
and suckering, it is stated that if Sumatra tobacco is topped 
at all, it should be done just as the bud of the flower shows; 
then twenty to twenty-eight leaves should be left on each 
plant. About two weeks after this the suckers will have to 
be removed from the axle of the leaf. The latest approved 
method of producing fine wrapper tobacco, however, is to 
leave the tops on the plants. Harvesting is done by priming, 
i.e. picking off the leaves as tkey ripen from the bottom of 
the stock upwards, Picking should usually begin just after 

the plants come into flower. ‘The proper condition in which 
to pick the leaves is told by the feeling and appearance of 
them. Exactness in determining the correct stage of ripeness 
is best acquired by experience, as all plants that are ready 
to harvest do not look alike; but, in general, the leaf will 
have a dull appearance and feel thick and leathery, sometimes 
showing faint yellowish flakes. These flakes are very 
characteristic on the top leaves, but are often indistinct on 
the lower ones, so that if we wait for them to become distinct 
before picking begins, the bottom and middle leaves will be 
over-ripe. The middle leaves of the plant are not thoroughly 
ripe until these flakes are developed, but the best wrappers 
are obtained by picking them a little under-ripe. The top leaves 
being small, are used for filler instead of wrapper, and should 
be allowed to get thoroughly ripe. 

In curing leaf tobacco no exact rule can be laid down. 
The curing shed must have thorough ventilation and should 
not allow of too high a temperature inside. When green 
tobacco is first hung in the shade, the doors should be closed 
tight for three or four days until the leaves have yellowed. 
When this has happened the ventilators must be opened in 
order to permit the driving off of all surplus moisture. Some- 
times it is necessary to increase the moisture in the shade by 
hanging up wet sacks. When all of the leaf except the 
midrib is cured, the shed may be opened during the day and 
closed at night. When the tobacco is fully cured it should 
be kept thoroughly dry and the shed kept tightly closed. 

Other information is given, in the article from which 
this information has been taken (see Agricultural Journal of 

the Union of South Africa for September 1913), in connex- 
ion with curing, but, as previously stated, it is all largely 
a matter of local conditions and personal experience. In 
concluding it may be stated that the fermentation of cigar 
tobacco is not a process to be carried out by the planter, and 
therefore it is unnecessary to discuss this question in the 
present consideration of the production of cigar-wrapper 
tobacco. 

Experiments with Tobacco Seed.—Recently 
etforts to get a quicker germination of the seed of beet roots 
and a stronger growth of the young shoots have been made 
with some success. The method adopted is to dry the 
young seed during twenty-four hours and at a temperature 
of 55° Celcius. The seeds do not suffer from root blight, 
whereas those that have been untreated are generally 
destroyed. 

Similar experiments have lately been carried out with 
seed of Sumatra tobacco. Small quantities were dried 
during twenty-four hours at 50° Celcius in a dry air tube 
above unslaked lime, above calcium chloride, and lastly 
also above strong sulphuric acid. Equal quantities of the- 
original samples were sown as controls. No quicker ger- 
mination of the dried seeds could be noticed. The plots did 
not show -any difference compared with the controls after 
seven, ten, fourteen and twenty days. Neither was it 
proved that the treated seeds can resist diseases, as part of 
the shoots grown from the treated seed was badly attacked 
by Phytophthora. It is believed that the beneficial effect of 
heating on the seed of beet root is due largely to its peculiar 
construction, which causes it to profit more by being well 
dried than tobacco can. 

The above information is taken from some translations 
made by Mr. J. Heyligers, Chemist to the St. Kitts Central 
Sugar Factory, from Mededeelingen van het Deli Proefstation, 
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A Method of Estimating Calcium Carbonate in Soils, by H. 8S. Shrewsbury, F.1.C.; Milking Capacities 
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses, 
by J. L. Shannon, D.V.M. 

PAMPHLET SERIES. 
The Pamphlets are written in a simple and popular manner and the information contained in them is especially 

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work 
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the 
present time is seventy. Those mentioned in the following list are still available: the rest are out of print. 
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Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d. 
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Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d. 
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta- 
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d. 
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.; (45) A BC of Cotton Planting. New and Enlarged Edition, 
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 6d. 
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards, 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; 
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; 
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; 
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The ‘AGRICULTURAL NEWS’. A Fortnightly Review. 
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other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in 
Agricultural matters throughout the West Indies. 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by the 
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia 
2s. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, 1X, X and XI complete, with title page and index, as 
issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes 
can no longer be supplied complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
All applications for copies are to be addressed to the Agents, not to the Department. 

Agents. 
The following have been appointed Agents for the sale of the publications of the Department :— 

London: Messrs. Dutau & Co., 37, Soho Square, W. 
Barbados: Avvocaté Co. Lrp., Broad Street, Bridgetown. 
Jamaica: THe Epucationat Suppty Company, 16, King 
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British Guiana: THE ‘Datty CHronicLe’ OrFice, Georgetown. 
Trinidad: Messrs. Murr-MarsHaut & Co., Port-of-Spain. 
Tobago: Mr. C. L. Pracemann, Scarborongh. 

St. Vincent: Mr. L. S. Mosgtry, Agricultural School, 
St. Lucia: Mr. M. A. Lawrence, Botanic Station. 
Dominica: Mr. J. R. H. Brrpcewater, Rosean, 
Montserrat : Mr. W. Rogson, Botanic Station. 
Anngua: Mr. S. D. Matonr, St. John’s. 
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THE BEST MANURES FOR COLONIAL USE 
ee ee pe a 

Ohlendorff’s Dissolved Peruvian Guano—For Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohiendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS. 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 

PURE RAW 
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Stocked in casks or in cases of 10 gallons each! wsusr rssuveD 

Special quotations made for export trade WEST INDIAN BULLETIN. 
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THE BARBADOS CO-OPERATIVE (Vol. XIII, No. 4.) 
COTTON FACTORY, LIMITED, a 
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Containing papers on the following subjects:—The §_ pap s ) 

E Windward and Leeward Islands Considered in Relation to 
) VO _ Forestry, by Francis Watts, C.M.G., D.Sc, F.LC., F.C.S.; 

\_) |Stomatal Characteristics of Varieties of Sugar-cane, by W. R. 
Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany, 

a B.Sc., F.1.C.; Report on the Prevalence of Some Pests and 
LESSER AMTILVLES, Diseases in the West Indies during 1912, by H. A Ballou, 

M.Se.; Recent Trials with Cotton in Grenada, by Gilbert 
By H. A. Battou, MSc., Auchinleck, B.Sc., F.C.8.; A Plea for Citrus Cultivation in 

Entomologist to the Imperial Department of Agriculture. a atl PY A.J, 405 mee ae et ae Test in 
t est Indies . T.8e s, M.R.C.V.S. ISSUED BY THE COMMISSIONER OF AGRICULTURE. te Miebatacies, Dye ame etacters, ALEC 

This book gives a popular illustrated account of the 
chief insect pests in the Lesser Antilles. 

«= To be obtained from the Department’s Agents, price 

ls. 3d., post free, 1s. 7d. 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados. 
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LIME CULTIVATION 
IN THE 

WEST INDIES. 
ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

THE JOURNAL OF THE ROYAL SOCIETY OF ARTS, states:—‘To those interested in the lime indus- 
try this little volume (which forms No. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri- 
culture for the West Indies) should prove invaluable.’ 

THE DEMERARA DAILY CHRONICLE (British Guiana), observes:—‘An interesting and instructive book- 
let on the subject of lime cultivation . . . contains an abundance of valuable information regarding the production of 
lime oils, citrate of lime, etc.’ 

(Second Notice):—‘Pamphlet No, 72, with up to-date information concerning the lime industry is very oppor- 
tune, as apart from Dominica and Montserrat, the possibilities of lime growing have appealed powerfully to St. Lucia, 

Trinidad and British Guiana. We are confident that those engaged in the industry in this Colony will welcome this 
little volume.’ 

THE DOMINICA GUARDIAN says:—‘Our thanks are due to the Imperial Department of Agriculture for 
the West Indies for their Pamphlet, No. 72, which is an exhaustive summary of all that is up tu the present known of 
the lime, its culture, products and commercial value.’ 

THE CLARION (British Honduras) states :—‘ We reproduce below an extract from a Pamphlet issued by 

the Imperial Department of Agriculture for the West Indies . , . and we propose publishing from time to time 
further extracts.’ 

THE INTERNATIONAL SUGAR JOURNAL -—‘ This comprehensive handbook.’ 

To be obtained from all agents for the sale of the publications of the Department, 
price $d, post free 11d, 

AGRICULTURAL LIBRARY BOOKS FREE, 

Cacao Culture | Pine-apple Culture 
Citrus Culture | Miscellaneous Economic Plants 
Coffee Culture | Sugar-cane Culture 
Cotton Culture | Tobacco Culture 
Fertilizer Guide | 

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH. 

WE SEND. dT FREF, 

GERMAN KALI WORKS, 

Port-of-Spain, 

Trinidad. 



A ~— REVIEW 
OF THE 

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES. 

Vou. XII. No. 303. BARBADOS, DECEMBER 6, 1913. 

——= 

Price ld. 

CONTENTS. 

PaGE. PAGE. 

Agricultural Progiess in 
Curacao and its Dependen- 

India and Agricultural 
Reseatchiaees-Weees 2. O02 

CIES... ... ... «- «-. 393! Insect Notes :— f 
Brazil, European “Animals Insect Pests at St. Croix 394 

WAN eee) bese cee cece ewe SOL | Law of @Viminishine, ‘Re- 
Ceylon Compared — with turn Rene -Tplese) 02- (G0O 

Brazil... ... ... ... 392/ Lime Cultivation in the 
Citrus Trees from China, | West Indies... ... ... 392 
New ac cco iaca ME Scommtetell Market Reports . 400 

Cotton Notes: — P ‘ 
British Cofton. Gr wing | Notes and Comments ... 392 
Eheretame sic) Sime /Oil Palm for the West 

Association ... sone! Tadins 398 
West Indian Cotton ... 390| iBapan Ge cai Ann. 

Department News... ... 397 nual Fameeineac) 2... 388 
Departmental Reports ... 387 

eae 5; : Assimilation and Diff- 
Dominica Planters’ Associa- 3 

Plant 
erent Light Intensities, 385 

tion.. ee > 6 . 397 
Fungus Notes :— | Rubber Industry ... ... 395 

Mycological Investigations | Students’ Corner . 397 
in Florida ... ... ... 398| Sugar Industry:— 

Gleanings... .. . ... 3896} Sugar-cane Experiments 
in Barbados, 1911-13... 389 

West Indian Products ... 399 
Grevy Zebra as a Dome astic 

Animal . . 391 

The Law of Diminishing Return. 

» of the most formidable 

forces that promoters of agricultural develop- 

>ment have to contend with is the law of 

diminishing return. A concomitant of society even in 
its most primitive stages, this irrepressible economic 

tendency was the cause of Abraham's parting with Lob, 
of the invasion of Gaul, of the whole Western“ move- 

ment, exemplified in quite recent times by emigration 

to Canada and by the introduction of intensive systems 
of agriculture into the western United States. 

In its widest application to agriculture this law 

lays down that the returns from the production of any 
particular produce shall diminish in proportion to the 
extension of area. In other words, the cost of 

production increases. The principle involved is that 

a certain crop can be grown in some places with a less 

expenditure of capital and Jabour than in others, and 

that the quantity of this favourable land is limited, 

Whence it follows that growers will first have recourse 

to the most fertile land, and afterwards to that which 

is less fertile* A present day example of this is 

afforded by the extension of the area under plantation 

rubber, and to some extent by the results of efforts to 
extend cotton growing. 

It is not always of the 

principal aims of natural science at the present time is, 

so to speak, to hold in check this law of diminishing 
return by effecting improvements in the art of pro- 

duction. The raising of drought-resistant varieties, 

for instance, enables the cultivator of the less fertile 

land to overcome what is perhaps one of his main 
opposing factors; the immunization of domestic animals 

to trypanasome diseases assists the breeder in the 
Tropics to compete with the farmer in a cold country; 
whilst the introduction of labour-saving machinery 

allows of the remunerative investment of capital in 

land where previously it would have been prohibitive. 

recognized that one 

* It should be pointed out that fertility in the economie 
sense is a relative term and really represents a chain of tactors. 
When land is taken up ina new country for a new cultivation 
those who are in a hurry, reject the chain which has one or two 
weak links however strong the rest may be and select a lighter 
one that has no flaw. But if there is heavy work to be done, 
and they have time and the necessary knowledge and skill to 
make repairs, they will set the larger chain in order and then 
it will be stronger than the other. Lands which are first 
chosen do not aways come to be regarded ultimately as the 
most fertile. 
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But even in natural science investigations them- 
selves the law of diminishing return exerts an 
influence. To-day the most fertile fields have been 

well worked and are exhibiting signs of exhaustion. 

Agricultural research, like agricultural production, has 
been extensive rather than intensive, and with the 

same amount of mental effort less can be obtained 
to-day than could have been some fifty years ago. 

Scientific research is becoming a business, and an. 

expensive business. Hence it is that the United 
States’ expenditure on its Department of Agricul- 
ture has risen from $3,000,000 in 1898 to nearly 

$25,000,000 in 1913, and that for ayricultural educa- 

tion and research in Great Britain, the State has 

voted £300,000 annually. Instead of a reduction 

in expenditure for purposes of research, it will be well 

to accustom ourselves at once to look forward in the 

future to a continual increase, if progress is to be 

maintained. 

It will be convenient here to turn to quite another 

aspect of the law, namely its consideration in regard to 

the commercial investment of capital. Little reflection 

is necessary to see that in agriculture, the conditions 

surrounding the investment of money are diametrically 

opposite to those obtaining for commercial undertakings. 

In any productive business we may regard capital and 
labour as being applied in doses. In agriculture, the 

return to the first few doses is generally small and 
a greater number of doses may get a larger pro- 

portionate return; but sooner or later (assuming 

that there are no improvements in the art of 

production) a point will be reached after which 

any further dose will obtain a less proportion- 

ate return. It will be understood that the return 

to capital and labour of which the law speaks is 
measured in amount of produce raised independently 

of any changes that may meanwhile take place in the 

price of produce, though if we wish to draw deductions 
from the Jaw, external conditions must of course be 

taken into account. 

In the manufacturing industries the reverse occurs. 

Generally speaking, each successive dose of capital and 

labour brings in more than a proportionate return. In 

other words, the law of increasing return operates. If 

this tendency existed in the case of agriculture we 

should find cultivators giving up all but a very small 
plot of land and concentrating all their capital and 

labour on it. By so doing they would save nearly the 
whole of their rent 

Strange to say, a widespread attempt to move in 

this direction is in operation at the present day. The 
concentration of capital in central factories and the 

organization of small holdings are really unconcious 
efforts to defeat the law of diminishing return. 

The great work that has been done in Denmark 
and France in connexion with intensive agriculture 

aud co-operation affords a striking example of this 

fact. There one finds capital and labour invested 
per acre that would be ruinous in Canada and 

Australia. Ina country like Denmark we have what 

may be termed ‘industrialized’ agriculture, and the 
marginal dose of capital—tv use a technical term—is 

farther removed from the first dose than is the case on 
larger properties in big countries where extensive 
rather than intensive agriculture prevails, 

In the cultivation of land, the improvement of its 

natural productive value so that it will stand increased 

doses of capital is one thing, and the provision of this 

capital another. Moreover there is the question of 
labour. The greater the amount of capital expended 
per acre the greater will be the energy required to 

make ic bring in a reasonable rate of interest. Both 

these requirements are met in a well organized commn- 
nity of small holders where systems of co-operative sale 
and credit exist, and where each man is interestedly 

industrious. Under these conditions the 
diminishing returns is strained to the utmost. 

law of 

At the other extreme we have central factories. These 

render it possible for the growers to cultivate on a more 

intensive scale and less fertile land than would be the 

case if each had to expend time and money upon 

manufacture and transport individually. With the 
concentration of every effort on to the land itself, the 

optimum conditions are obtained for the remunerative 

investment of capital. Under the most favourable 

agricultural conditions however, the investment of 

capital is always limited by the law of diminishing 

return; but such capital has the advantage of being 
generally safer than much larger sums that may be 

sunk in purely commercial concerns, the suceess of 

which are frequently dependent upon agricultural 

supply, and upon the integrity and the personalities 
of those who are responsible for its management. 

—_———s —  _ 

According to Mr. J. R. Jackson’s report on the London 
drug and spice market (see p. 399 of this issue), the month 
of October opened with a generally depressing tone, which 
has continued throughout the entire month. ‘The sales have 
been uninteresting, and prices show but very little change 
from those of last month, the only exception being an 
increase in the price of native Jamaica Sarsaparilla, and 
a decrease in that of Grey Jamaica. 
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GRENADA: REPORT ON THE AGRICULTURAL 
DEPARTMENT, 1912-15. 

This publication really consists of five separate reports 
written by the officers in charge of the work which is sum- 
marized Reference to the numerous matters dealt with is 
facilitated by the provision of a table of contents on the 
first page, and by the introduction of general subject head- 
ings, which are inserted immediately under the numbers at 
the top of each page. 

EXPERIMENTAL WORK WITH CACAO, 

The general administration report which constitutes 
the first section of the publication, provides, as its title 
implies, a general review of the organization and of the work 
done and contemplated by the Departmentasa whole. A com- 
mencement has been made in regard to experimental work with 
cacao. Manurial experiments started comprise series to test 
the effects of different nitrogenous manures sulphate of potash, 
basic slag and mulch. Spraying experiments have also been 
carried out. Two points were involved in this latter line 
of work: (1) the poisoning of epiphytic growths on the 
trunks of cacao trees in wet districts, and (2) the lessening 
of fungoid diseases of the fruit and bark. Copper sulphate 
solution was used in the first instance and Bordeaux mix- 
ture in the second. The results of the trials with Bordeaux 
mixture do not afford reason to believe that the method 
will be of much value in Grenada unless fungoid diseases 
become more prevalent. As regards the use of copper 
sulphate solution, it was found that the application of 
}-gallon per tree was efficacious in killing all epiphytic growth. 

3esides these experiments, others have been arranged with 
the object of selecting desirable types of cacao. There are 
now about twenty-four trees marked out for this line of 
work, and this year (1913) a definite beginning will be made. 

After giving interesting information in regard to the 
improvement of Indian corn, the suitability of varieties of 
sugar-cane, and trials with cotton, limes, coco-nuts and other 
crops, the section concludes with a list of scale insects 

attacking cultivated plants in Grenada 

WORK IN THE LABORATORY. 

The report on the laboratory shows that attention has 
been mainly directed towards a soil survey, and a large number 
of physical analyses of different soils and subsoils are given. 
Grenada soils may be divided for practical. purposes into red, 
black, and grey soils. The red soils have a high percentage 
of silt and fine silt. In the black soils the proportion of sand 
is much greater, whilst in the grey a high percentage of coarse 
gand occurs. As might be expected, the ‘heaviness’ of the 
soi's decreases in the order in which the soils have just been 
referred to. The report also gives results of experiments on 
shrinkage and friability of soils. Future investigations will 
be conducted to extend the results of the different analyses, 
and to deal with specific cases of soil fertility or poverty. 
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WORK IN THE BOTANIC GARDENS, 

A notable feature of the list of plants distributed from 
the Botanic Gardens presented in the next report, is the 
diversity of the various species sent out. This reflects the 
interesting nature, and therefore the educational value, of the 
garden, whilst economically it shows that efforts are being made 
towards the diversification of agriculture of the smaller estates. 
Large numbers of cane plants and coco-nuts were sent out. 
The former constitutes the staple crop on most of the 
settlements, and it is satisfactory to learn that coco-nut 
planting is being taken up not only by the larger landed 
proprietors but also by peasant holders as well. 

EFFORTS IN CONNEXION WITH PEASANT INSTRUCTION. 

This section of the publication is principally of local 
concern, though the notes on peasant agriculture present points 
of general interest and indicate the difficulties which the 
agricultural officers in Grenada are endeavouring to overcome. 
The greater portion of this report (seventeen pages) is devoted 
to the presentation of results of the judging of the Prize-hold- 
ings Scheme. These results show, on the whole, that the usual 
lassitude exists amongst the peasants. Improvements are re- 
quired in connexion with drainage, the conservation of manure 
and the provision of the wind-breaks. Efforts have been, and 
continue to be made to awaken the holders to these facts. 
It may be stated that there are indications that the Prize- 
holdings Scheme will continue to increase in popularity and 
effect, particularly in the case of crops other than cacao. 

REPORT ON LAND SETTLEMENTS, 

Readers will be familiar with the circumstance that Land 
Settlement now forms an essential feature of the agriculture 
throughout the entire Windward Islands. The existence of 
small holdings has made it necessary to retain amongst them 
an area which may be devoted by the Agricultural Depart- 
ment to demonstration work and experiments. By means of 
these plots it is possible to bring about more easily, the intro- 
duction of a diversified system of cropping on the holdings, 
and to enable the Department to provide for the allottees 
selected seed and other planting material. Amongst those 
crops dealt with experimentally at these stations are sugar- 
cane varieties (of which B.147 has proved itself to be very 
generally suitable), cotton, tobacco, Indian corn, coco-nuts, 
pine apples, fruit trees and ground provisions. It is satis- 
factory to observe from a table given at the end of the 
report, that the class of persons purchasing allotments in the 
Land Settlement districts during 1912-13 were principally 
agricultural labourers, 

FOREST RESERVES, 

A short account is given at the end of the publication 
of the work done on the Forest Reserve. During the year 
these areas have been increased. It is also interesting to note 
that on some of this land Para and Castilloa trees have heen 
planted. The essential aim of these Reserves is to maintain 
forest conditions around the sources of the two streams 
from which the island’s water-supply is principally obtained. 
Two rangers were employed during the year under the 
Land Officer to prevent squatting and the cutting of wood. 
For a full account of forestry conditions in Grenada, see 
West Indian Bulletin, Vol. XIII, No. 4. 

Appended to the publication are monthly returns of 
the rainfall for 1912-13 at fourteen different stations situated 
in various parts of the island. 



FRUIT AND FRUIT TREES. 

NEW OITRUS TREES FROM CHINA. 

One of the most remarkable of the wild species of the 

genus Citrus is definitely described for the first time in the 

Journal of Agricultural Research, Vol. I, No. 1. 

The reader may remember that the question of wild 

citrus species was dealt with in the last issue of the Agricul- 

tural News, and the present account forms therefore, an 

interesting and important continuation of the subject. 

The species under consideration has been named Citrus 

Ichangensis, Swingle. As far as is known, this plant is native 

farther north than any other evergreen species of citrus, only 

the deciduous C. trifoliata having a more northerly range. 

Besides having the most northerly range of any known 

evergreen species of citrus, it occurs at the highest altitudes 

reported for any other wild species of the genus. 

C. Ichangensis is cultivated in China in the vicinity of 

Ichang; and it bears a very large lemon-like fruit that is of 

sufficiently good quality to cause it to be shipped to markets 

several hundred wiles distant. 
In the space of this article it would not be possible to 

reproduce in full Swingle’s description of the species, but it 

may be noted that the species differs from its congeners in 

having very large thick seeds and slender leaves four to six 

times longer than broad, with very large winged petioles often 

as large or larger than the blade. It differs from Crtrus 

histrix, DC., in having oblong rather than triangular winged 

petioles and much larger flowers with conate stamens. The 

bulky seeds of Citrus Ichangensis with their large brown caps 

and thickly formed cotyledons are not at all unlike those of 

the African species of hard-shelled citrus fruits belonging to 

the genera Balsamo-citrus and Aeglopsis. 
A wild species of citrus collected by Hooker and 

Thompson in 1850 amongst the Khasi hills in Assam has 

been described by Swingle as a sub-species, namely, Cvtrus 

Ichangensis latipes, Swingle. It differs from C. Ichangensis in 

having the leaves more Variable in size and shape with the tips 

acute, not caudate, the flowers in few-flowered (three to five) 

panicles instead of solitary, and the fruits oblate instead of 

prolate spheroidal in shape. The fact that Hooker and 

Thompson called this plant a wild orange is additional 

evidence that the lemon-like appearance of the Chinese form 

is a constant sub-specific character. 

POSSIBLE USES OF THE SPECIES. 

The large size of the*seeds makes it probable that 

Citrus Ichangensis will produce very vigorous seedlings, and 

hence it is likely to be of value as a stock on which to graft 

other citrus fruits. The numerous large seeds, however, 

possess the drawback of greatly reducing the proportion of 

juice because of the space they take up. Since the plant is 

a native of China and Assam and very hardy, its suitability 

for growth in the Southern States is practically a foregone 

conclusion, and there is every probability that this species 

will play a great part in the development of citrus cultiva- 

tion in America. In conclusion it may be pointed out that 

the discovery of C. Jc/angensis in a part of China as accessi- 

ble as Ichang is a further proof of the rich harvest of new 

species of plants that awaits the botanist and agriculturist 

in China. 

In connexion with the above account, attention may be 

called to an article in the American Lrveders’ Magazine 

(July-September 1913) dealing with Cudrinia tricuspidata, 
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a representative of the natural order Moraceae, and recently 
introduced to the United States from China. Its fruit, 
although small, is sweet and edible, and because of its 
hardiness, the shrub can probably be grown in the southern 
half of the United States. In China, the leaves are used 
for feeding silk worms at times when mulberry leaves are 
scarce. Jt is believed that it might be usefully employed 
for hedge purposes, and there appears to be little doubt that 
the fruit if successfully crossed with the Osage orange will 
provide a progeny yielding produce of great value as food 
for live stock. . 

DIFFER#NT LIGHT INTENSITIES AND 

PLANT ASSIMILATION. 

Although the subjects used in these experiments did not 
comprise tropical fruit trees, the importance of the results 
seems to be sufficiently general to justify their consideration 
on this page. The significance of the results in relation to 
tropical seedlings raised under shade and in regard to shade- 
grown cacao should be noted. 

The subjects of the research were Teucrium scorodonva 
and Pisum sativum, chosen as being typical shade and sun- 
loving plants respectively. The various light intensities were 
obtained by using shelters covered with woven material of 
different textures. Amongst the conclusions drawn were 
the following: (1) that a leaf developed in shade can 
exhibit a higher stimulating energy in direct sunlight 
than a leaf developed in sunlight (this is attributed 
to increased chlorophyll content); (2) plants developed 
in full light are at great disadvantage when transferred 
to shade compared with those developed in the shade 
(this emphasizes the modifications which the shaded plants 
undergo); (3) plants developed in low light-intensity increase 
their energy when transferred to sunlight; (4) when the light- 
intensity is reduced to one-ninth, the assimilating energy is 
very low, and the adaptation has been carried to such a point 
that the leaf is unable to profit by increased illuminations 
when placed in direct sunlight; (5) an analogous effect is 
obtained when young plants are transferred to increased 
light-intensity, and it is probably due partly to lack of pro- 
tective tissues and partly to deeper causes depending upon 
the activity of the protoplasm itself. 

In general, plants seem to have the power of modi- 
fying their structure and chlorophyll content within their 
individual limits of adaptability, so that under natural con- 
ditions, their assimilating power tends to remain constant 
through the different light intensities. 

Grafted Papaw asan Annual Fruit Tree.— 
According to the Monthly Bulletin of Agricultural Intelligence 
and Plant Diseases (July 1913), the cultivation of this fruit 
in Florida has been impeded by the fact that its propagation 
from seed gives very uncertain results, while its propagation 
from cuttings is too slow to prove remunerative. A 
successful attempt has been made in grafting desirable stock 
on young seedlings, so that a yield of 48 to 72 Ib. per tree 
may be obtained in fifteen months. There are indications 
that the demand for papaws is growing, and that the smaller 
fruits can be shipped to different markets with success 

To encourage ‘coco nut cultivation an enactment has 

been passed in Kedah to allow of the remission of land tax 
under certain circumstances. (See Agricultural Bulletin, 
F.M.S., October 1913.) 
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SUGAR INDUSTRY. 

SUGAR-CANE EXPERIMENTS IN 

BARBADOS, 1911-13. 

A ccpy has just been received of tke Pamphlet on the 
results of the experiments conducted with sugar-cane by the 
Local Department of Agriculture, Barbados, during the 
season 1911-13. During the course of this period very 
unfavourable weather was experienced, which resulted in an 
irregularity amongst the young canes and a reduction in the 
yield of sugar considerably below the average. 

For the season under review, in the black soil districts, 
the average yield of White Transparent was 4,151 bb. of 
muscovado sugar per acre. Of the selected varieties, the 
seedling cane B.6308 came first with a yield of 5,974 Ib. of 
muscovado sugar, giving an increase monetary yield of 
$29°'72 per acre. B.18208 came next with 5,421 bb. of 
muscovado sugar, resulting in a monetary gain of $20°70 
per acre over that yielded by White Transparent. Turning 
to the experiments on the red soils, White Transparent as 
plant canes gave an average yield of 4,714 Ib. of muscovado 
sugar per acre. Amongst the seedling canes, B.6450 gave 
a yield of 7,466 Ib. of muscovado per acre—an increased 
return compared with White Transparent of 2,752 Ib. equal 
in value to $44°86 per acre. B.4934 cane next with an 
increased value of $22°20, whilst B.3922 cime third. On 
the red soils as plants, first and second ratoons growa during 
the season under review, White Transparent gave 12,796 bb. 
of muscovado sugar worth at $1°63 per 100 Ib, $208°57 for 
the three crops. B,3922 gave 18,715 Ib. of muscovado sugar 
—an increase of 5,917 Ib. worth for the three crops $95°45 
more than White Transparent. B.6450 came next with an 
increase worth $69°85 more than White ‘Transparent. 

Of the 2,554 seedling canes which were planted in 1911, 
seventy-four from their field characters and the richness and 
purity of their juice passed the year’s standard and will be 
replanted at the close of 1913. 

MANURIAL EXPERIMENTS. 

These experiments were directed as in former years to 
ascertain the effect upon the industrial yield of the sugar- 
cane, the application of farmyard manure in ordinary 
quantity, and in double the ordinary quantity, and in 
varying quantities of nitrogen, phosphoric acid and 
potash contained in the usual commercial fertilizers. 
As already mentioned, the weather conditions were very 
unfavourable for the development of sugar-cane, and the 
results obtained in the manurial plots clearly indicate that 
the want of rain has been the limiting factor in the regulation 
of the results. The best monetary result in the nitrogen 
series was obtained where 60 Ib. of nitrogen as dried blood 
was applied, all in January. A net gain of 87°54 was obtained, 
The next highest yield was obtained where only phosphates 
and potash were applied. his was followed by the plot to 
which 40 Ib. of nitrogen as dried blood was applied, 15 b. 
in January and 25 Ib. in June. The application of sulphate 
of ammonia had a distinctly depressing effect. 

In considering these results financially with those for the 
last twenty years, it is interesting to note that in the nitrogen 
series for the longer period, the best monetary results were 
obtained where 40 Ib. of nitrogen as sulphate of ammonia 
was applied, 15 th. in. January and 25lb.in June. The next 
best result was obtained from the divided application of dried 
blood. As regards the phosphate series, there has always 
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been a lower yield in all the plots to which phosphate has 
been applied than in the no-phosphate plot with the excep- 
tion of the plot to which 100 fb. of basic slag has been 
applied per acre. In the potash series, in all the plots, with 
the exception of the one to which 60 Ih. of potash as sulphate 
of potash was applied, all in January, there was an increase 
varying in the case of the no-manure plot from $2:75 to 
$9°94, and in the case of the no-potash plot from 56c. to 
$513 per annum, 

As the superphosphate of lime plots have given a loss 
on the average for the twenty years during which the 
experiments have been carried out, and also as the 
dried blood plots have apparently given better results 
during the last few years than they did at first, it 
was deemed desirable to compare the average return 
of the first ten years with those of the second ten years, 
with a few to ascertaining whether the no-phosphate 
plots give now any indication of requiring phosphates, 
It would appear that this is not the case, since for the first 
ten years the yield on the no-phosphate plot was, on the 
average, 7,820 tb. of sucrose per acre, whilst in the 
second ten years the yield was 8,233 tb.—a difference in 
favour of the second period of 413 tb. of sucrose per acre. 
That this increase cannot be due to rainfall conditions is shown 
by the fact that the average precipitation per annum for the 
first ten years was 69°58 inches compared with that of the 
second ten years, which was 56°32 inches. The increased yield 
has therefore been due, most probably, to the regularity in the 
application of farmyard manure, and to thorough tillage. That 
this is likely is seen from the fact that the no-manure plots 
gave during the second ten years 4°73 lh. of sucrose per acre 
more than was yielded during the first ten years. It should 
be understood that these experiments were conducted on 
identical plots. 

Further information is given in this report in regard to 
special experiments with sulphate of ammonia, nitrate of soda, 
nitrate of lime and calcium cyanamide. Want of space prevents 
reference to these, and to the large amount of other interesting 
information but barely touched upon in this review. In con- 
cluding, however, it may prove generally interesting to refer 
briefly to the facts recorded in the report in regard to the range 
of probable error in the experiments. The yields of four 
similar control plots were compared. ‘The difference between 
the yield of the plot which was highest and that which was 
lowest amounted this year to 1,624 Ib. of sucrose per acre— 
a difference of 31 per cent. Further, a difference between the 
highest yield and the average of the four plots was + 15°39 
per cent. and between the average yield of the four plots and 
the lowest — 11°69 per cent. Reference to most of the tables 
of varieties for 1913 will show that this difference of 1,624 Ib. 
corresponds to the difference in the yield given by the lowest 
variety and that occupying perhaps the tenth position in a 
list of fourteen canes. It would appear, therefore, that for 
the first year most of the results in each table of selected 
varieties, fall within the range of experimental error. 

Too much importance must not, therefore, be attached 
to the individual monetary gains, and it would seem safer 
to regard the list of seedlings in each table rather as a group 
of promising varieties, and not to compare too closely 
the plants individually, at least from the grower’s point 
of view. 

At the end of the report the extension of the area 
under B.6450 is commented upon, and it is stated that the 
average increased value to the island in the near future 
from the cultivation of this cane should not be less than 
£100,000 per annum. 
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COTTON. 

WEST INDIAN COTTON. 

Mesers. Wolstenholme and Holland, of Liverpool, 

write as follows, under date November 17, with reference 

to the sales of West Indian Sea Island cotton:— 

Since our last report about 200 bales of West Indian Sea 

Island cotton have been sold; these include about 130 bales 

Stains and Hybrids 8d. to 97., the remainder being New 

‘Crop St. Kitts and Nevis 17d. to 19d. 
The market is nominally steady, but spinners have con- 

siderable stocks from last season and are not eager to purchase. 

The report of Messrs. Henry W. Frost & Co., on 

Sea Island cotton in the Southern States, for the week 

ending November 15, is as follows:— 

The market has remained quiet and unchanged through- 
out the week. The sales consisted of 100 bales, Extra Fine 
at 26c. and about 100 bales Fully Fine off in preparation at 

20}c. The stock now largely consists of Fine and Fully 

Fine, which Factors are continuing to hold for their previous 

asking prices, but on actual bids would probably consent to 

make some concessions to sell. In the meanwhile we have 
only to renew our last quotations. 

We quote, viz., 

Extra Fine 26c. = 149d. c.if., & 5 per cent. 
Fully Fine 24c. = 13$d. eh 
Fine 22c.to 23c. = 12¢d.to 134d. 4, 3 3 

Fully sical 204c. = 12d. ” ” ” 
in preparation 7 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to November 15, 1913, were 
3,220 bales, 3,672 bales, and 1,662 bales, respectively. 

BRITISH COTTON GROWING ASSOCI- 

ATION AND AUSTRALIA. 

As a result of enquiries made by the Dominion Royal 
Commission as to the possibilities of cotton growing in 
Australia and subsequent correspondence and a conference 
between members of the commission and representatives of 
the British Cotton Growing Association, the Government of 
the Commonwealth of Australia, the Government of (ueens- 
land and the Imperial Institute, a letter on the subject was 
sent recently by the Chairman of the Association to the 
Dominions Royal Commission. 

The letter mentions first how anxious and willing the 
Association is to prove definitely whether cotton can be 
grown on a commercial basis in any part of Australia, It is 
pointed out, however, that in regard to their supplying 
a large sum of money for the necessary experimental work, 
the fact that the Association has already spent over £170,000 
on such work prevents their being able to afford to devote 
any large sum of money towards carrying out the work 
under immediate consideration. It is suggested to the 
Queensland Government that in the first instance an agri- 
culturist with good practical knowledge of cotton growing 
should be engaged for a period of three years, and he might 
with advantage be attached to one of the local Agricultural 
Departments. He should conduct experiments preferably 
on experimental plots situated on estates. This is often 

done in the United States and in Egypt, and it is generally 
arranged that the farmer shall be guaranteed a minimum 
crop. ‘To assist in these experiments, the Association would 
contribute the sum of £100 per annum towards their cost, 
for a period of three years, dating from July 1, 1914. 

It is essential to recognize that the question of the seed 
which is to be used for sowing is the most vital factor. ‘No 
matter how good the soil, or how favourable the climatic 
conditions, or how excellent the cultivation, unless the seed 
is sound and well matured and of a variety suitable to the 
district, the result must be failure.’ The danger of growing 
several varieties in one district is also pointed out. For 
example, if cotton 1} inches long and worth, say,10d. a pound, 
is mixed with cotton 1 inch in length and worth, say, 7d, 
a pound, it is probable that its value will be less than 6}d. 
per Ib. For this reason, amongst many others of equal 
importance, it is urged that the seed supply should be left 
in the hands of the Government, and that no one should be 
allowed either to import or distribute seed except under 
license from the Government. Further, the ginning and the 
baling of the cotton should be under Government control, 
for it is just as dangerous to mix different growths together 
in the ginning and baling as it is to so mix the seed. 

As regards the, type of cotton which should be culti- 
vated, only experience will enable one to decide definitely 
which type will be most suitable. Sea Island and perennial 
cotton are to be ruled out at once. Indian cotton is of very 
low value and would be useless. Egyptian does well under 
irrigation, but is hardly to be recommended as a rain crop. 
As regards American, the shorter staple varieties owing to 
their low value are not likely to prove profitable. It must 
be remembered that although it has been proved experi- 
mentally that cotton can be grown in ()ueensland, the legis- 
lation against the importation of black labour makes the 
scale of wages so high that it is necessary to grow only the 
best types of high value, if the cultivation is to be a success 
commercially. It would therefore appear that some of the 
high class varieties of American Upland cotton would be 
most likely to answer purposes in Queensland. 

After consideration of the whole question, the committee 

of the Association authorized the followimg offer to the 
Commission :— 

As already stated £100 per annum will be contributed 
if the Government decide to undertake the experimental 
work suggested above. The Association will also supply, free 
of charge, small quantities of seed for experimental purposes; 
they will report on samples, superintend sales, keep separate 
accounts for each shipper and superintend the remit- 
tance of the proceeds. As well as this, the Association will 
pay the ocean freight, and will superintend the insurance 
of the cotton; the Association will, when required, make 
arrangements for financing cotton or seed by accepting bills - 
drawn on shipment. The Association will furthermore 
supply ginning and other machinery, baling material and 
other stores on easy terms of payment, and will give the 
buyer full advantage of all cash and trade discounts. Finally 
the Association will guarantee a minimum price for Australian 
cotton in Liverpool or London of 63d. per bb, less 
insurance, port and other charges, (which amount to about 
1d. per Ib.) for all cotton forwarded to them for sale and 
which shall have been produced from an annual variety 
grown from seed issued by the Government, and which shall 
be shipped in a clean and merchantable condition. Any 
surplus which may be obtained over the above mentioned 
price of 64d. per Ib., will be remitted to the planter. It is 
stipulated that this offer does not apply to any cotton grown 
from perennial varieties, or from ratooned cotton, 
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LIVE STCCK NOTES. 

THE GREVY ZEBRA AS A DOMESTIC 
ANIMAL. 

The Grevy zebra (Hquus Grevii) is one of the largest 
of the zebras, measuring between 13 and 14 hands and 
weighing about 800 to 900 tb. at maturity. It is also 
by far the handsomest of its kind, having striking markings 
and a great deal of ‘finish’, 

This zebra inhabits the highlands of Abyssinia and 
Somaliland, and is apparently comparatively rare. . 

How the United States Department of Agriculture 
came in 1904 to direct their attentions towards the possibility 
of its domestication and hybridization, and the interesting 
results of the work which was subsequently taken up, are 
described in a paper by G. M. Rommel, Chief of the Animal 
Husbandry Division of the Department, published in the 
American Breeders’ Magazine (July-September 1913). 

Having obtained one of these animals in 1904, an 
attempt was made in the following year to cross it direct with 
mares, but without results. In fact the zebra evinced 
a positive aversion to mares, even his own size, and when 
turned out with one of them in the same paddock rushed at 
the mare and would undoubtedly have killed her had he not 
been driven back. The Bureau reached the conclusion that 
a zebra was like a jack, and if he had not been raised with 

_horses might show some disinclination to mate with mares, 
or even refuse to do so at all. 

Therefore the Department decided to establish a stud of 
zebras. But misfortune dogged their tracts; for of the four 
female zebras imported, three died, and the remaining one 
when bred to the fwst jack-zebra—named Dan—gave birth to 
a dead foal. 

Along with the first female imported in 1907 another 
jack-zebra was brought. This animal was named Jerry. 
Jerry had been kept away from the female zebra and out of 
her sight as much as possible. He was a young animal 
when received, and it was thought that he had probably 
never covered a female zebra and would therefore be more 
likely to cover a mare. He was tested. Strangely enough 
he did not show any of Dan’s antipathy to mares; in fact 
they all became very good friends, but no mating resulted. 
It was a platonic friendship. The mares came in heat 
regularly and Jerry manifested a certain amount of sexual 
excitement; he would mount but, for some peculiar reason, 
would not complete the act. 

After some months of these trials without results, the 
female zebra was bred to Jerry. Whether this would cause 
him to refuse to cover asses was of little consequence, as the 
chance of getting a zebra foal could not be lost. The female 
was bred; and Jerry was then tried on the asses: strange to 
say, he covered them without objection. ‘Why Jerry should 
refuse to cover mares when he had probably never mated 
with his own species, but would readily go to asses after he 
had mated with a female Grevy zebra, is a question in 
animal psychology the writer does not presume to answer.’ 

Copulation being readily performed by the zebra with 
female donkeys (though in the case of Dan only in seclusion), 
it was of course easy to collect semen to impregnate mares 
artificially. A female hybrid was foaled in June 1912. 

Tt has been found that the zebra semen does not contain 
relatively so many spermatazoa as that of the stallion, and 
this may account for much of the difficulty that was 
experienced in breeding by artificial means. 

The mare-hybrid is described as being more like 
a horse in appearance and manners; whereas the ass-hybrids 
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resemble the donkey and are excessively stubborn. The 
mare-hybrid has the alert, spirited air of a mule, which 
one would expect from a high-spirited, well-bred mare. 
In breeding mules from jacks one depends on the 
mare for finish and quality. With the Grevy zebra one gets 
it from the sire as well. Therefore it would appear possible 
to breed a finer class of mule from the Grevy zebra than from 
jacks, using mares of poor as well as of superior quality. 

In conclusion the author states that in these experiments 
it was found possible to confirm Ewart’s classic experiments 
with the Burchell zebra, in Scotland, in regard to the much- 
discussed question of telegony: The influence of one 
impregnation of a female has little, if any effect, on the 
characteristics of subsequent progeny. 

EUROPEAN ANIMALS IN BRAZIL. 

The essential factors which have to be considered in 
the acclimatization of imported domestic animals in hot 
countries is discussed very thoroughly in a _ paper 
recently issued by L’ Association Scientifique International 
d’ Agronomie Coloniale et Tropicale. The paper deals more 
particularly with the question of acclimatization in the State 
of Sao Paulo, Brazil. The climate of this State is sub-tropical. 
The mean annual temperature is 17°7° C. with a maximum 
in summer of 38° C.,, and a minimum in winter (restricted to 
only one or two districts) of 1 to 2 degrees below zero. 

The native races of animals which occur ino this country 
are not, strictly speaking, indigenous, but are the descendants 
of imported animals brought by the early Portuguese colonists. 

Although the State is well adapted for cattle grazing, it 
is essentially a pig country. As in the case of the other 
classes of live stock, the pigs are descended from Portuguese 
breeds and are characterized by a perfect adaptation to 
climate. They differ from. European races in that they are 
thinner and therefore more suited for thriving in a hot 
country. 

Turning now to the main subject of the paper, the 
author divides the factors of acclimatization into two groups: 
(1) meteorological factors— temperature, humidity, electrical 
conditions, light-intensity, wind; and (2) biological factors— 
vegetation, animal parasites, including ticks and_piro- 
plasms. Reference has already been made above to 
temperature conditions. As regards humidity, the State 
presents two distinct periods, a wet season from November 
to March, anda dry season from April to October. It is 
during the wet season that the animals should naturally be 
in their best condition; but unfortunately, it is during this 
time that parasitic insects are most numerous. 

In dealing with the biological factors (after describing 
the indigenous fodder grasses) an account is given of the 
diseases that have to be contended with. These include 
symptomatic charbon, mal de caderas, and Texas fever. It is 
stated in connexion with mal de caderas that this disease 
occurs generally in a sporadic fashion, suddenly appearing 
and as quickly disappearing. The chief factor in the accli- 
matization of animals is their successful immunization against 
piroplasms, and this subject is dealt with at considerable 
length. The Trypan blue treatment has proved successful, 

The European breeds which seem to have the best 
chances of becoming immune to disease and adapted to the 
climatic conditions are as follows: horses—Arabs and Anglo 
Arabs from the _south-west of France; cattle—Friesland, 

Dutch, the Schwyz breed from Switzerland, the Limosin, and 
the Jersey and Guernsey; donkeys—from the south of Italy; 
goats-—the ‘oggenburg and Flemish breeds; pigs—Perk-hire 
and large black; poultry—Bresse, black Opringtons, and 
Minorcas. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

In this number the editorial deals with the law of . 
diminishing return in its application to the extension of 
cultivated areas, the commercial investment of capital, 

and scientific investigation. 

Under the caption Departmental Reports, on page 
387, a review will be found of the work of the 
Agricultural Department, Grenada, for 1912-13, 

A suggestive article dealing with the effect of 
different light intensities upon the growth of plants 
will be found on page 3838. 

On page 389 there appears a summary of sugar- 
cane experiments in Barbados, 1911-15. 

The British Cotton Growing Association’s efforts 
to establish a cotton-growing industry in Australia are 
dealt with on page 390. 

A very interesting notice of agricultural and 
industrial conditions in the Dutch West Indies appears 
on the opposite page. 

Insect Notes, on page 394, comprise a continuation 
of the article which appeared in the last issue of this 
journal on insect pests at St. Croix. 

Mycological investigations in Florida are dealt 
with under Fungus Notes, on page 398. 

Lime Cultivation in the West Indies. 

It is gratifying to be able to state without qualifi- 
cation that Pamphlet No. 72 has received a very wide 
and favourable reception. By referring to the cover of 
this issue of the Agricultwral News the reader will find 
full evidence in support of this statement in the form 
of extracts from notices that have recently appeared in 
leading technical journals, and in West Indian news- 

papers published in those Colonies where a lime 
industry is already established or where doing so is in 
contem pls tion. 

There are two industries which have one great 
point in common, and they are the lime growing and 
the sugar industries. Each has ifs rival. The lime 
must cumpete with the lemon, and the sugar-cane has 
to contend with the beet. Cacao, coffee, rubber, rice and 
tea are toa large extent, free in this respect. Hence 
in the production of lime and sugar-cane products, 
economy is of first importance; and just asin the case 
of sugar-cane cultivation and manufacture, improved 
methods are continually being introduced, so must this 
take place also in connexion with lime growing and the 
manufacture of lime products. At present high prices 
prevail. Should there, with increased supply, occur 
a tendency for prices to fall, the importance of economy 
in production will be manifest at once. The necessity 
for new markets and new uses will become urgent also. 

Pamphlet No. 72 shows that the production of 
lime products is an industry, and an industry involving 
a knowledge of techique based on biology, chemistry, 
engineering and economics, having, as already intimated, 
its parallel in the sugar industry. But the pamphlet 
by no means says the last word on the subject. 

- 

India and Agricultural Research. 

The issue of the Agricultural Journal of India for 
October 1915 contains a reply to a review of Mr. W. 
Lawrence Ball’s book The Cotton Plant in Egypt— 
Studies in Physiology and Genetics. This review was 
dealt with editorially in the Agricultwral News some 
months ago, just after its appearance, and readers who 
are interested in the discussion should refer to this 
leading article. ; 

The reply under consideration deals with the 
opinions expressed in the review with regard to their 
bearing upon official agricultural policy in India. The 
writer of the reply quotes the following passage from the 
review: ‘ “the large amount of work here recorded [refer- 
ring to Balls’ book] does not appear to be of any imme- 
diate economic importance. Moreover it may be sug- 
gested that even from the scientific point of view the 
expenditure of time even by an official of an Agricultural 
Department on such work is a mistake”. This can 
only mean [continues the writer of the reply] that in 
the publication work of our own [the Indian] Depart- 
ment for instance, no work which is not of direct 
economic importance should appear, and no officer of 
the Department should take up any piece of work 
unless he can, practically speaking, guarantee that it 
will lead to some commercially profitable result’. 
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~~ We scarcely think this inference is altogether 
justified, for it was only this particular set of. Egyptian 
studies that was referred to and the reviewer clearly 
stated his appreciation of the value of abstract research 
in general, provided it led to the discovery of princi- 
ples, facts and relations of wide application and 

significance. 
To continue the main point at issue, the writer of 

the reply emphasizes the importance of pure biological 
research to India, for although it would be unthinkable, 
almost impossible, to cut adrift from Europe, and 
America, most of the important, contributions of 
science in these continents are not negotiable in the 
peculiar physical, social and financial conditions of 
India. India has to work out its own economic salva- 
tion. Pure research is a necessary condition there 
for economic advancement. 

rr + eee 

Agricultural Progress in Curacao and lis 

Dependencies. 

Although geographically in close proximity to the 
British Islands, not a great deal. is heard locally 
concerning developments in the Dutch West Indian 
Islands. For such information the reader is referred 
to Diplomatic and Consular Reports, No. 5195— 
Annual Series, on the trade and commerce of Curacao 
and its dependencies for the year 1912. Agriculturally 
Curagao is interesting in view of its possessing large 
phosphate deposits. These mines have lain idle for 
-about twenty-eight years, but since they have now been 
sold by auction they will be steadily worked and 
offer continuous employment to a number of native 
labourers. 

One of the latest institutions in Curacao is the 
new ostrich farm which was established in August 1912 
with a paid up capital of £6,250. At the time, twenty 
fine birds were imported from Egypt and three have 
since died; but fourteen chickens have been hatched. 
As the climate is excellent, the general belief is that 
it is well adapted to the raising of these birds, and the 
feeding, which in very dry months may be a difficult 
problem has so far given no trouble. 

In St. Martin and St. Eustatius one of the chief 
agricultural industries is cotton growing, but on account 
of the severe drought in 1911 the vields from the crop 
were low but of excellent quality. In St. Eustatius 
much confidence is placed in cotton cultivation, and 
already several large stock-rearing estates have been 
converted into prosperous cotton fields. 

In connexion with the industries not strictly 
speaking agricultural, reference may be made to the 
hat-making and hempen sandal industries, and to the 
production of orange peel from which the extract of the 
renowned Curacao liqueur is distilled, 

The severe drought of 1911-12 was the cause of 
very great distress in the Dutch West Indies. Appeals 
from Curagao to the Netherlands met with a most 
generous response, about £3,000 having been received 
from Her Majesty Queen Wilhelmina, and from several 
other sources. As the whole amount was not immedi- 
ately required a distress fund was started, though in 

view of the fact that normal prosperity has been quickly 
regained, there is little likelihood that for the present 
this will have to be drawn upon. 

Where Ceylon Has the Advantage of Brazil. 

It may appear somewhat startling to compare 
Ceylon with Brazil, yet the two places have some- 
thing in common—rubber is an important product of 
each. As intimated in the India Rubher World 
(November 1, 1513), the differentiating feature is that 
the great staple of Brazil is coffee, whereas that of 
Ceylon is tea. Both countries have been confronted 
with the same danger—the over-production of their 
staples. Ceylon’s situation in this respect is much 
more favonrable than that of Brazil, for in Ceylon as 
fast as tea threatens to outstrip the demand it can be 
changed forthwith to the production of rubber. But 
the situation in Brazil is different. Over-production 
of coffee in Brazil is an actuality; yet if Brazilians 
could transform some of their coffee estates into rubber 
plantations the problem would be solved, but unfortu- 
nately they cannot, for their rubber comes from the 
north and their coffee from the south. Hence in this 
respect Ceylon has the advantage of Brazil. 

er ¢ 

Tapping Castilloa: Investigation Required. 

Economically the rubber industry in general is 
in a very unsettled condition, but with regard to 
Castilloa, a special difficulty of production has arisen 
in connexion with the tapping of this tree. It was 
thought possible that the machine described in the 
Agricultural News under the name of ‘Valour’ might 
prove useful for purposes of extraction, but recent 
communications have made it evident that this 
machine is of no use for the purpose, at any rate from 
a commercial point of view. 

The Hon. W. L. Thornton, of Tobago, for instance, 
writes to say that although a Castilloa tree when 
coppiced regularly sends up fresh shoots which grow 
very rapidly, it has not been found possible to extract 
good rubber from these cuttings. Bark from fourteen- 
year-old trees has been passed through the rollers of a 
sugar mill and although a milky liquid, looking much 
like latex can be squeezed out, only traces of rubber 
are recovered by any process that has so far been 
tried. The latex is no doubt mixed with other juices 
from the tissues, and these may possibly interfere with 
coagulation. 

From all accounts of the condition of Castilloa 
cultivation in Trinidad, Tobago and other islands, there 
is urgent necessity for attention being directed towards 
effecting some improvement in the methods of remov- 
ing the rubber from the tree. In considering the 
matter, it must be borne in mind that in the mechani- 
cal extraction of rubber from Landolphia and Manihot, 
it is actual rubber which is removed, whereas in the 
case of Castilloa, it is only the latex that is separated, 
This seems to present physiological difficulties, for the 
amount of latex yielded by tapping is, of course, not 
directly proportional to the amount of bark removed, 
whereas in the case of a mechanical extraction if 
would be. 
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INSECT NOTES. 

INSECT PESTS AT ST. CROIX. 

In the last issue of the Agricultwral News an account 
of the chief insect pests of sugar-cane, dealt with in the 
Annual Report of the Agricultural Department, St. Croix, 
was published. The remaining pests of the sugar-cane and 
those of cotton will now be described. 

The moth borer of sugar-cane in St. Croix is a serious 
pest For its control it is recommended to collect and burn 
all infested and rotten canes immediately after the crop is 
reaped, and to plant no cuttings in which any borer holes 
are to be seen. The weevil borer (Sphenophorus sericeus) 
occurs in cane fields in St. Croix each season. It can ke 
controlled by the prompt collecting and burning of all rotten 
canes after the crop is reaped. Root borer grubs, similar to 
those of Diaprepes abbreviatus in Barbados, have been found 
at the base of cane plants in St. Croix, but these do not 
appear to cause any considerable amount of damage. 

A large longicorn beetle, Lagochirus aranetformis, has 
in one instance, been discovered as a borer of canes at the 
Experiment Station. Several grubs, a pupa and two adult 
beetles were taken from canes which were being reaped. As 
this insect is generally distributed throughout the West 
Indies and in Central Africa and has not before appeared as 
a pest of sugar-cane, it is likely that the attack on 
sugar-cane here reported is an accidental occurrence, and 
that but little is to be feared from future attacks. 

COTTON, 

The pests of cotton in St. Croix are mostly the same as 
those occurring in the adjoining islands of the Leeward group. 

The cotton worm (Alabama argillacea) appeared at 
everal times during the season and was controlled by the 
ase of Paris green and lime. There were complaints of 
ajury to the leaves by the Paris green, and planters were 
ecommended to use for the purpose dry arsenate of lead 
ixed with lime. It was found that this poison, though 
ower in its action on the cotton worm, did not injure the 

leaves, and it remained on the plants longer than the Paris 
green, The cotton worm is also controlled to some extent 
by natural enemies. 

The cotton boll worm (/feliothis obsoleta) is probably 
the most serious pest of cotton in St. Croix. Four other 
caterpillars also attack the flower buds and bolls of cotton 
plants in St. Croix. These are Prodenia ornathogelli and 
P. latijascia, and two which have not yet been identified. 
The attacks of these insects caused a very considerable 
amount of loss to cotton planters during the season. An 
extended trial was made of the use of trays containing 
molasses for catching the moths: a large degree of success 
is reported. 

These trays were small in size, about 1 square foot in 
area; they were partly filled with molasses and placed on the 
ground in the cotton field, about ten trays being used to 
each acre. The catch of moths each night amounted to 
some 400 to 500 per tray, with the result that the 
abundance of the boll worm was greatly reduced. The 
report does not state, hcwever, how many different species 
of moths and other insects were caught in this manner. 
Arsenate of lead applied ina dry condition as for cotton 
worm is considered likely to be useful, as a check on the boll 
worm when it passes from one boll or bud to another. 

Boll worms are parasitized by a Sarcophagid fly to some 
extent: this is probably of value in the natural control of 
this insect, The fiery ground beetle (Calosoma calidum) is 
another natural enemy of value in this connexion. 

The green stink bug or leaf bug (Nezara vividula) caused, 
a considerable amount of damage in one locality, by sucking 
the juice from the plant causing the bolls to drop. 

This insect was found to lay its eggs on wild Massambé 
(Cleome viscosa), and on the fireweed (Datura metal) and plan- 
ters were advised to destroy these plants wherever they were 
seen. The wild Massambé generally comes in and covers any 
field if allowed to lie fallow after cotton. A quick-growing 
cover crop should be planted to prevent this. Sweet potatoes, 
Lyon bean, pigeon peas, or Guinea corn are recommended for 
this purpose. 

The leaf-footed plant bug (Phytoglossus gonandra) 
appeared on certain fields for a short time only, and caused 
some loss from boll dropping and injury to bolls by the 
punctures made in feeding. 

The cotton stainer in St. Croix is the white-marked 
stainer (Dysdercus*andreae) which occurs in the Leeward 
Islands. 

Cotton stainers were prevalent in St. Croix in large num- 
bers during the year under review than in the previous season. 
At the Experiment Station they were so abundant that 
spraying with kerosene emulsion was resorted to. The usual 
practice is to knock them off the plants into tins containing 
kerosene and water. 

Leaf-blister mite (Hriophyes gossypii) has been a pest of 
such a serious nature that an Ordinance was passed (1908) to. 
provide for the uprooting and burning of all old cotton after 
the first and second pickings had been secured. As the law 
now stands, it provides for a close season, that is, a season 
during which no cotton shall be grown on any given estate, 
or in any given district. The time for the close season is not 
the same for all estates and all districts, but is fixed yearly 
by a commission. It would appear from the report that the- 
law works well and that a close season is essential in order to. 
keep the leaf-blister mite within reasonable bounds. It is 
stated that the mites are carried about from plant to plant by 
the moths of the cotton worm. 

Cut worms were controlled by the use of a teaspoonful of 
poisoned bait placed near each spot where the seed is planted. 
The bait is made by mixing together into a stiff paste 50 Ib, 
bran (pollard), and 1 tb. Paris green with molasses and water. 

Mealy-bugs (Dactylopius) and the cotton aphis were 
observed on cotton, the latter abundantly during the dry 
weather. These are preyed upon by the lady-birds and 
syrphus fly larvae, which probably exercise a fair degree of 
control over them. A species of a Diaprepes weevil is 
frequently found feeding on the tips of the branches of the 
cotton plant. They are nearly always to be found in pairs. 
and may easily be dislodged by shaking the plant, when 
they may be killed. 

During the year it was observed that a Thysanopterous 
insect (thrips) attacked very young tlower buds and caused 
them to drop. 

PESTS OF SWHET POTATOKS AND OF INDIAN CORN, 

The scarabee or Jacobs (Cryptorhynchus batatae) 
attacks potatoes in all parts of the island. On this account, 
it is recommended that this crop should not be planted on 
the same land at shorter intervals than two or three years. 

Indian corn was seriously attacked by the corn ear 
worm and the corn fly or leafhopper (Dicranotropis{ Delphax] 
maidis), The Barbados varieties suffered less from the 
attacks of both these pests than any of the others under trial, 
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RUBBER INDUSTRY. 

SELLING METHODS FOR PLANTATION 

PARA. 

An important meeting of Chairmen and Directors of 
«ubber plantation companies has just been held in London, to 
‘consider certain proposals for improving the present methods 
for marketing plantation rubber. (The economic side of the 
plantation Para rubber industry has been dealt with in the 
Agricultural News, Vol. XII, pp. 271, 277, 323, 342, 377.) 

A lengthy report on the meeting appears in the Jndia 
Rubler Journal (October 25, 1913). It is learnt from this 
that the combination principle has been agreed to, and it has 
been left to the Rubber Growers’ Association to propound 
a scheme. 

The Chairman (Mr. A. A. Beauman, Chairman of the 
Rubber Share Trust and Finance Co., Ltd.) stated in the 
course of his speech that he would vote for Mr. Emerson’s 
resolution embodying his central selling agency scheme. For 
the growers, Mr. Herbert Wright proposed an amendment of 
Mr. Owen’s resolution. 

The object of Mr. Herbert Wright’s amendment was to 
introduce a definite step, such as could not be attained by 
adopting Mr. Owen’s resolution. Mr. Wright requested the 
meeting to vote purely and simply on the desirability of 
effecting combination among sellers. This amendment was 
seconded by Mr. W. F. de B. McClaren. 

At the conclusion of the meeeting the amendment was 
put to the vote and declared carried, only fourteen hands 
being raised against it. Many of those present did not vote. 
The Chairman voted against the amendment. 

It may be added that the meeting at which the above 
proceedings took place was highly representative and influ- 
ential, and one of the largest that has ever taken place in 
connexion with the rubber industry. 

In regard to the production and consumption of rubber, 
the following estimates, may interest readers of the Ayri- 
cultural News :— 

World’s production in tons. 

T,—Actua.. 

Con- 
Planta sump- 

tion Brazil. test. Total. tion. 

1905 145 34,000 26,800 61,000 61,000 
3906 510 36,006 29,500 66,000 66,000 
1907 1,000 38,000 30,000 69,000 69,000 
1908 1,800 39,000 24,200 65,000 65,000 
1909 3,600 42,000 23,400 69,000 68,500 
1910 8,200 40,500 21,300 70,000 66,000 
1911 14,100 39,500 22,400 76,000 73,000 
1912 28,509 40,500 30,000 99,000 98,000 
“1913 42,000 41,000 32,000 115,000 112,000 

II.— ESTIMATED. 

1914 64,000 40,000 20,000 124,000 126,000 
1915 94,000 38,000 10,000 142,000 142,000 
1916 121,000 35,000 5,000 161,000 159,000 
4917 ~=©147,000 32,000 2,500 181,500 179,000 
1918 166,000 30,000 vil 196,000 197,000 
1919 183,000 30,000 nil 215,000 216,700 
1920 198,000 30,000 nil 228,000 238,370 
1921 209,000 30,000 nil 239,000 262,200 

The disappearance of the African supplies (= Rest) 
should be noted, 

INFLUENCE OF POSITION AND SLOPE OF 
INCISION ON YIELD OF LATEX. . 

Javanese experiments are described in the Monthly 
Bulletin of Agricultural Intelligence and Plant Diseases 
(September 1913), by means of which an attempt was made 
to determine the influence of the position and slope of the 
incision on the yield of latex. Incisions of equal length 
made at equal heights and in the same direction 2 inches 
apart gave the same results, Such incisions any given 
number of inches apart, and distributed all round the trunk, 
also gave the same results. 

Fig x: 
In connexion with Fig. 29, A is equal in length 

to BC; if the yield for A is taken as 100, two series of 
experiments gave 119°7 and 123:°9 for B+C. In other 
words, the double incision gave about 20 per cent. more latex 
than the single incision. 

Referring to Fig. 30, it was found that the left-hand 
tapping C, gave latex equal to 100 when the right-hand 
tapping D gave 85:7, or approximately 14 per cent. less. 

In interpreting the results, reference is made to Petch’s 
discovery in Ceylon that left-hand tapping usually yields 
more latex than right-hand tapping. This was explained on 
the ground that the fibres of Hevea are not absolutely 
vertical. In the experiments under consideration the investi- 
gator attempted to confirm Petch’s hypothesis, which was 
based on observations obtained with only a small number of 

individuals. This was accomplished by successfully establish- 
ing experimentally the truth of the following equation :— 

Yield of AB Yield of BC * 
Sin (a+b) Sin (b—a) 

AB represents the Jength of the left-hand cut and BC 
that of the right-hand cut; a+b (corresponding angle to 
b-—a) represents the angle formed on the bark by BA and 
KA, KA being the line parallel to the latex tubes and runn- 
ing through the top end of the cut. Similarly b —a is the 
angle formed by BC the right-hand cut and the line pass- 
ing through the upper end parallel to the latex vessels, 
(See Fig. 31.) 

The following conclusions are drawn: (1) Petch’s 
hypothesis is a rational one ; (2) as a method of tapping the 
half herring bone to the left is preferred to the herring bone 
or half herring bone to the right ; (3) the ideal angle, would 
be at right angles to the latex tubes, but as the incision 
would then be almost horizontal, some arrangement like 
a gutter, would be necessary to guide the flow. 



396 

GLEANINGS. 
The exportation of grape fruit to England from Cuba 

is advocated in the Cuba Review (October 1913). 

The importance of not planting red-coloured sugar-cane 
in places where syrup is manufactured is emphasized in an 
article in the Lowisiana Planter (November 1, 1913). 

The area under coco-nuts in the Federated Malay States 
in 1912 was 157,600 acres, au increase of 14,826 acres over 
that of 1911. (The Board of Trade Journal, October 9, 
1913.) 

A note occurs in the Hawanan lorester and Agricul- 
turist (September 1913) to the effect that the Chinese 
Republic has established a Department of Agriculture and 
Forestry. 

The development of Berbice depends largely, according 
to the Demerara Daily Chronicle (Mail Edition) November 7, 
1913, upon the provision of a produce agency, and upon 
veneral co-operative organization amongst the small farmers. 

It is stated in Ze Loard of Trade Journal (October 30, 
1913) that the Argentine Government is encouraging the 
cultivation of cotton by means of the distribution of seed, the 
construction of roads, and the provision of land-purchasing 
facilities. 

Soldiers on field service in the British army will in 
future receive 3 oz. of sugar with their daily ration, an 
increase of 1 oz., the War Office recognizing it as a valu- 
able sustaining food. (The International Sugar Jour- 
nal, October 1913.) 

According to Tropical Life (October 1913) the crop 

year exports of cacao from Trinidad and Grenada for the 
twelve months October 1, to September 27, 1912-13, is: 
Trinidad, 235,275, Grenada, 63;036. For 1911-12 the 
figures, were 221,606 and 69,781 respectively. 

The Voice of St. Lucia (October 18, 1913) reproduces 
the paper read before the Antigua Agricultural and Com- 
mercial Society by His Excellency the Governor of the 
Leeward Islands, on the extension of corn cultivation 
Interest in this subject appears to be rapidly extending. 

Agricultural progress in Ashanti, according to Colonial 
Reports, Annual, No, 771, lies in the direction of cacao 
planting. Although the exports for 1912 showed only 
26 per cent. increase on the previous year, it has to be borne 
in mind that the majority of the trees are as yet too young 
to bear fruit. 

THE AGRICULTURAL NEWS. December 6, 1913. 

Sanction has recently been given for the projected 
railway extension in Nigeria. It will be 550 miles in length 
and of the standard African gauge. It is estimated that the 
cost will be £3,000,000; and that it will take from four to 
five yearstocomplete. (Journal of the Royal Society of Arts 
October 31, 1913.) 

The issue of Sezence Progress for the quarter ending 
July 1915, contains an article entitled Recent Work on Vol- 
canoes. A description is given of the Mt. Pelée eruption, 
and it is pointed out that Pliny, Epistola XX, describes 
a similar blast to that which characterized the West Indian 
outburst, in the eruption of Vesuvius in 79 A.D. 

On the basis of:a normal yield of 9 cwt. per acre, the total 
outturn of winter rice in Assam comes to 20,097,700 ewt. this 
year, against 32,563,400 cwt. last year. A Circular of the 
Department of Land Records and Agriculture, Assam, states 
that as there are two more forecasts to be issued for the 
1913-14 crop, these figures of outturn may be altered later. 

A copy of the report of the Land and Mines Depart- 
ment, British Guiana, from April 1, 1912 to August 31, 
1913, has just been received. The condition of the various 
rubber plantations appears to be very satisfactory and the 
rice industry is rapidly gaining ground. Five permissions 
have been granted for cattle ranching tracks on the hinter- 
land savannahs. 

As the outcome of an article in the Agricultural News, 
it was decided last year to endeavour to obtain some cuttings 
of ‘M’Gereb’, a new stock for oranges, through the medium 
of Kew. These were obtained from Algiers and forward- 
ed wa Kew to Dominica where they have arrived safely in 
Wardian cases, and have been planted in beds and are 
being carefully tended. 

An article on the West Indies and Federation appears 
in Zhe Times (October 8, 1913). Reference in this 
article is made to the Imperial Department of Agriculture, 
and although the views expressed seem to be rather exag- 
gerated in regard to the success of this Department, it is 
made evident that the Department has served useful pur- 
poses in connexion with cooperation, and as a distributing 
centre of agricultural information. 

According to the Leeward Islands Gazette (October 16, 
1913) a considerable increase has occurred in many of the 
staple articles of export in Antigua during the period 
January 1 to August 31, 1913, compared with the same 
period for 1912. It is interesting to note the number of 
crates of onions shipped during the 1913 period was 4,406 
compared with 2,742 for the 1912 period. Seven hundred 
and fifty-one bales of cotton were sent out compared with 
420 for the first six months of 1912. 

A communication has lately been received from the 
Secretary of State for the'Colonies in regard to the cultiva- 
tion of soy beans in Ceylon. There is at present no likelihood 
of an export trade in these oil seeds from that Colony. 
Attempts to grow soy beans were made by the Ceylon Agri- 
cultural Society between 1905 and 1910. ‘The white seeded 
variety from Japan did not thrive, but the black Java variety 
was found to grow freely.. The cultivation has not, however, 
been taken up tc any large extent. 
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STUDENTS’ CORNER. 
INFORMATION CONCERNING LAND 

MBASUREMENT. 

LT: 

In the previous article information was given in regard 
to the measurement of survey lines. In the present article, 
information will be given in connexion with the laying out 
of survey lines. 

PRELIMINARY INSPECTION, 
In all chain surveying work the area to be measured is 

included within an imaginary triangle or a series of imaginary 
triangles, and the lines forming their sidesare measured with 
the chain in the manner already described. In order to 
ascertain the best position, and to obtain a clear course as free 
from obstacles as possible, it is first necessary to walk over 
and examine the ground. A rough sketch map of the area 
should be made and the lines it is intended to lay down 
should be roughly indicated on this preliminary plan. 
Having done this, the points or stations should be selected 
in the field, and the poles ranged out and inserted perfectly 
straight. 

Fie. 32. 

These poles must be set up exactly perpendicular; and 
where the lines are of considerable length their fixation 
may be facilitated by using a field glass, care being taken 
that the axis of the instrument is in true alignment. 

THE BASE LINE. 

In deciding upon the arrangement of the lines, an 
attempt should be made as far as possible to include the 
whole area within one large triangle or a system of large 
triangles. The base of the triangle, or of the main system 
of triangles should be extended throughout the whole length 
of the survey wherever circumstances will allow. This line 
(or base) is called the ‘base line’. It is the first line that is 
laid out and generally the first line to be measured. 

THE QUESTION OF OFF-SETS. 

Considerable difticulty is often experienced in regard to 
the measurement of the boundary, particularly if it is very 
irregular. Fig. 32 shows that part of the boundary§may lie 
within and part without the external survey line. The 
measurement of the areas cut off in this way is done by 
means of taking off-sets, that is to say, by measuring at 
regular intervals from the outside chain line perpendicularly 
to an opposite point on the boundary line. Generally speak- 
ing a limit of 20 to 30 links should not be exceeded in taking 
offsets. To avoid the use of long off-sets, great care should 
be taken to get the outside survey lines of the big triangle 
to pass as near the objects or boundaries of the area to be 
surveyed as practicable. 

TIE LINES. 

The skeletons of the survey having been measured, it is 

next necessary to prove their accuracy by means of further 
measured lines, termed check, or ‘tie lines’, and this is best , 
obtained by lines measured from the apex to the base of each 
triangle. Where lines from the apex are not available, owing 
to the nature of the ground, the triangle may be checked by 
lines measured across the adjacent sides of any two angles. 

The student will more readily understand what has been 
stated above by referring to Fig. 32 which represents a seven- 
sided field such as might be found on any estate or plantation. 
It may be regarded as being, say, from 15 to 20 acres in area. 
One of the sides CE is straight and the fence A m D » B is 
too much bent to be taken by one line crossing and recrossing 
it with off-sets taken to the right and left. EC is the base 
line and EDC is the main triangle. In the present case 
m nis the tie line. 0 is one of the off-sets. 

EC, AB, BC, CD, DE, and EA will be measured con- 
secutively. 

The manner of plotting these lines will be dealt with 
in another issue. 

Dominica Planters’ Association.—A general 
meeting was held in the St. George’s Hall on October 27. 
The members present were Mr, E, A. Agar, Chairman, Messrs 
George Carew, Gerald Carew, H. A. Frampton, E. F rampton, 
A. K. Agar, L. L. Bell, J. F. Marsden, A. St. Hilaire, 
A. Davenport, and G. G. Downing, Honorary Secretary. 

The principal business of the meeting was the revision 
of the rules, which were considerably altered and improved. 

There was a discussion as to the desirability of inducing 
the surplus labour from Panama to come to Dominica, but 
the meeting did not think that they would be of much use 
now as ordinary agricultural labourers. 

It was also resolved to ask His Honor the Administrator 
to take steps to check the ever-increasing crime of praedial 
larceny, as the Produce Protection Ordinance has not done 
what was hoped from it to protect the thefts of those 
products detailed in that Act, while no attempt has ever 
been made for the adequate protection of the growers of 
ground provisions. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture left 
Barbados by the R.M.S. ‘Magdelena’ on Monday, 
December 1, 1915, for an official visit to Antigua. Dr. 
Watts is expected to leave Antigua by the R.MS. 
‘Cobequid’ on December 14 for St. Vincent, from which 
island on the 22nd instant, he embarks on she 
Intercolonial Royal Mail Steamer and is expected to 
arrive in Barbados on December 24. 

The Board of Trade Journal (October 23, 1913) 
publishes an article on the oil palm industry in Southern 
Nigeria in which it is stated that the present insuficient 
available labour is adversely affecting the palm oil and kernel 
industry. Southern Nigeria being a new and progressive 
country the calls on labour are so many and varied that 
the latter is diverted to the work which attract the 
labourers most. (See page 398 of this issue.) 
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FUNGUS NOTES. 

MYCOLOGICAL INVESTIGATIONS IN 

FLORIDA. 

The Annual Report for the year 1912, of the University 
of Florida Agricultural Experiment Station is to hand, and 
contains as usual matter of interest to tropical agriculturists, 
especially with regard to the artificial control of insects by 
fungoid parasites, and the pathology of Citrus trees. 

ENTOMOGENOUS FUNGI, 

One looks forward to this report for information 
as to the progress of the campaign against the Citrus 
white fly (Alewrodes citri) carried on by spraying with 
the spores of Aschersonia aleyrodis, Aegerita webberi, 
Microcera sp. and Verticilliwn heterocladum. This and 
the similar campaign against the froghopper in Trinidad 
by means of JMetarrhizium anisoplioe are being watched 
with very great interest by plant pathologists, as serious 
attempts to demonstrate the possibility of the arti. 
ficial spread of insect-destroying fungi to a practical extent. 
Previous attempts, where they have not completely failed, 
have at least been indecisive,’ and the writer knows of no 
case where a method of this nature has passed into accepted 
practice. Usually the attempts have been discontinued 
when the first enthusiasm of the persons conducting the 
experiments has been dissipated. With the larger supply of 
material rendered readily available by improved mycological 
technique, there is however room for hope of a practical out- 
come, though the intiniate dependence of the fungi for 
auccessful development on weather conditions will probably 
limit the use of such methods of control to specially situated 
localities or specially favourable seasons. 

In Florida, according to the report before us, the highly 
favourable results hitherto announced are being well main- 
tained. For example, in a specified Citrus grove sprayed with 
fungi ir. 1909, at which time the white fly was said to have 
been very prevalent, so complete was the parasitism 
still prevailing that it required a five minute search to find 
a single live larva, although no further application since the 
original one had been made. The spraying of the spores has 
become an established commercial pursuit, and one of the 
operators thus employed reported in September 1911, that with 
two, three, or four helpers he had sprayed altogether 94,129 
trees, belonging to 108 different owners, since March 1911, 
while two other men associated with him sprayed from 
25-30,000. Besides this spraying he had shipped 218,800 
leaves bearing the different fungi to 105 growers. Another 
man following the same business in 1911 sprayed 39,444 
trees; 3,330 of these he resprayed, and 935 were sprayed 
a third time. 

Only passing allusion is made in the report to the con- 
trol of scale insects by fungi, but there is an observation that 
certain trees sprayed with Bordeaux mixture showed such an 
immense increase in scale insects, due to the destruction of 
the parasitic fungi, that they were nearly killed. 

PATHOLOGY OF CITRUS FRUITS. 

The most interesting information in this connexion con- 
cerns the long standing and much discussed problem of the 
origin of melanose, which information is contained partly in 
the sectional report of the Plant Pathologist and continued 
in the subsequent Bulletin 111 by B. F. Floyd and 
H. E. Stevens. 

Melanose was first discovered in Florida in 1892, and 
has since been reported from Australia, Algeria, Jamaica, 
and Porto Rico. It has been observed on nearly all varieties 
of Citrus plants, none having been found to be particularly 
immune. It affects leaves, stems and fruits while they are 
young and succulent, producing markings which consist of 
raised areas of brown gum-filled cells, forming dots, lines, 
curves, rings and irregularly shaped spots. The markings are 
often arranged in vertical streaks (tear streaking) following 
the track of water dripping from an overhanging dead twig, 
To the touch, the roughness suggests the feel of sand-paper— 
a fact which is of some value in distinguishing this from 
other forms of injury of a similar nature. No fungus or 
bacterial organism “was found in connexion with the spots 
which could be considered as producing the disease. 

The organism ultimately established as the cause works 
in a highly novel way. The observation which gave the 
clue to the solution of the problem was that the markings 
were regularly associated with dead twigs overhanging the 
affected organs. It was found that water in which such dead 
twigs had been soaked would produce the characteristic 
markings on young growths upon which it was allowed to 
drip, provided that the latter were kept for a short time in 
a humid atmosphere. Such water when choroughly filtered 
failed to produce this effect, thus excluding soluble toxins as 
the cause. The twigs were infested by various saprophytes, 
amongst which the fungus Phomopsis citri, Faweett, regu- 
larly occurred. Finally, spores from pure cultures of this 
organism when suspended in water were found to be capable 
ot causing the characteristic appearance of melanose. The 
fungus is but weakly parasitic and appears to undergo no 
further development after the marks have been produced. 

‘I'he same fungus has been established as the cause of 
stem end rot of Citrus fruits, usually gaining access where 
scale insects have weakened the fruit by developing in great 
numbers about the calyx. 

The incidence of these two diseases is thus shown to 
be dependent upon the presence of dead twigs or branches, 
and it is upon the removal of such that their control depends. 

VEGETABLE OILS. 

OIL PALM FOR THE WEST INDIES. 

Some mention has been made lately with reference 
to the possibility of growing the oil palm of Southern 
Nigeria on plantation lines in British Guiana and in 
British Honduras. The same question has apparently 
been brought up in the lederated Malay States for in 
the Agricultural Bulletin (September 1913), F.M.S,, 
the whole question of production is dealt with in some 
detail. The following extract dealing with the cul- 
tivation of the oil palm is taken from the paper 
referred to:— 

The oil palm is propagated from seed, only seed from 
eight to ten-year-old trees and upwards should be used for 
planting purposes as those from young trees are extremely 
small and in all probability would not give as good results 
as seed from mature trees. 

The nursery beds should be raised, made of fairly rich 
humus soil and near a water-course if possible to ensure the 
proper humidity of the soil, The seed should be planted 
about 18 inches apart each way at a depth of from 1 to 1} 
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inches. The seed is said to take from four to five weeks to 
germinate but I find in this country they may take as long 
as three months. The beds require to be artificially shaded 
and in dry weather regularly watered. When the seedlings 
are 1 foot high they may be transplanted into their permanent 
quarters which should be about 25 feet apart. Holing similar 
to that of planting rubber is greatly beneficial. 

The tree would appear from its distribution in Malaya to 
thrive on most soils, but a rich humus fairly damp but well 
drained would in all probability give the best results. Judg- 
ing from reports, the rainfall is an important factor, but 
Malaya is well adapted in that respect. 

In West Africa it would appear that the palm is culti- 
vated only to a small extent, and then, in a rather primitive 
manner, the natives depend entirely on wild forests for their 
supply of palm fruits. It is a question whether a well 
managed plantation in this country where good rail and 
transport facilities exist will be financially as successful as 
collecting fruits from the African forests 

Palm oil cultivation would lend itself well to catch crop 
such as coffee, as the palms give little shade until they are 
from six to eight years old, and then probably not too dense 
to interfere with the growth of catch crops. 

On the Gold Coast a young palm six years old is 
said to bear one to six small bunches of fruit, whilst 
one of ten to twenty years has only one to six large 
bunches with well developed fruit. In the Western 
Province of Southern Nigeria we are told that full- 
grown trees yield from about two to twelve bunches of 
nuts annually, each bunch weighing from 20 to 56 Ib. 
according to size. An average size bunch contains at 
least 200 nuts, and the weight of the latter varies from 
7 to 21 bb. 

The annual yield in oil of a tree is stated to be at 
least 73 fh. in weight. 

WEST INDIAN PRODUCTS. 

DRUGS AND SPICES IN TBE LONDON 

MARKET, 
GINGER. 

At auction on the Ist of the month ginger met with 
no demand, and the offerings were all bought in. On the 
8th there was a very large quantity offered, namely, 929 
bags of Cochin and Calicut, 285 bags of Bengal and 79 bags 
of Japanese. The bulk of these were bought in at the 
following rates—-washed rough Cochin at 26s. to 28s., and 
rough Calicut at 30s. Of the Bengal, 35 bags met with pur- 
chasers at 19s. per cwt., while the whole of the Japanese was 
bought in at 21s. per ewt. A fortnight later, namely on the 
22nd, all the offerings were bought in, comprising 98 barrels 
of Jamaica at 42s. to 50s. per ewt., for small to middling, 
349 bags of Cochin and Calicut at 26s. per ewt., for fair 
brown rough, 26s. to 27s for washed Cochin. 

NUTMEGS, MACE, PIMENTO AND ARROWROOT. 
At the first two auctions in the month the offerings of 

nutmegs and mace were all bought in, but on the 15th there 
was a very large consignment of 978 packages of West 
Indian offered and nearlly all were sold at the following 
rates: 62’s to 72’s, 6d. to 9d.; 73’s to 83’s, 49d. to 7d.; 95’s 
to 105’s, 4d. to 4d., 117’s to 128’s, 44d. to 44d. and 130’s to 
140’s, 43d. to 5d. A week later 22 packages only of West 
India was offered and partly sold, most of them being 
defective, the prices realized were 4}d. for 107’s to 150’s. At 
the last auction on the 29th the offerings were again small, 

West Indian being represented by 39 packages, which sold 
at the following rates: 44d. for 104’s to 114’s, and 117’s to, 
124’s at the same price Some eastern were also disposed 
of: 59’s at 10d., 86’s 57d, and 100’s 5d. per tb. In the 
early part of the month there was no demand for mace, the 
offerings at the first auction being all bought in, and again 
at the second auction on the 8th there was no demand, 
some 37 cases of pale Penang being offered and bought in at 
from 2s. 4d. to 2s. 6d. per tb. On the 15th West Indian 
mace was well represented by 203 packages, which were all 
sold, 1s. 7d. to 2s, 3d. being paid for red to good palish, and 
ls. 3d. to 1s. 7d for brokep, at the last auction on the 29th 
some sales were affected at 1s. 7d. to 1s. 10d., and broken at 
ls. 5d. to 1s. 6d. Some packages of eastern were disposed 
of at ls 10d. to 2s. 5d, and broken at ls. 5d. to ls. 6d. 
per lb. Pimento has been in slow demand, on the 8th 143 
bags were offered and bought in at 2}d. On the 15th, 57 bags 
were sold at 24d. per Ib for fair. St. Vincent arrrowroot 
was reported at the end of the month, to be selling privately 
at 3d. to 34d. per Ib. while good Natal is held at 74d. 

SARSAPARILLA. 

Grey Jamaica, at the beginning of the month, was 
scarce, and at the auction held on the 2nd of the month 
was represented by 4 bales only, which was of fair 
quality, but slightly mouldy, all was disposed of at 
ls. 1ld. per Ib. There was a steady demand for native 
Jamaica, of which 15 bales were offered and 11 sold, 94d. 
being paid for good red press-packed, and 73d. for inferior 
yellow to pale red. Thirteen bales of Lima Jamaica were 
also brought forward, but found no buyers. At the second 
drug auction on the 15th of the month sarsaparilla was 
represented by full supplies of all kinds, as follows: grey 
Jamaica 30 bales, native Jamaica 20, and Lima Jamaica 27 
bales; of the first 28 bales were disposed of at easier rates, 
namely ls. 9d. to Is. 10d. for fair, and ls. 7d. to Is. 8d. 

for part coarse. The whole 20 bales of native Jamaica 
found buyers at 9d. to 10d. per tb. for good red press packed, 
8d. to 84d. for inferior pale red and yellow, and the same 
price for dull tawny. The whole of the Lima Jamaica 
was held at 1s. 8d. per Ib. At the last auction on the 30th 
the only offerings were 3 bales of native Jamaica, and 
13 of Lima Jamaica. For the first it was reported that 
the 3 bales had found buyers outside the auction, at an 
advance of ld. to 2d. per Ib. on previous rates. The 13 
bales of Lima Jamaica were held at ls. 9d. per bb, 

KOLA, CASSIA FISTULA, LIME OIL AND TAMARINDS. 

Kola was in good supply at the beginning of the month. 
At the first auction 82 bags of Jamaica were offered, 49 of 
which sold at 4d. per tb. for fair darkish halves. A fort- 
night later the supply was still plentiful, 77 bags being 
offered, but only 1 sold, and that consisting of small to 
bold somewhat shrivelled nuts from Honolulu which realised 
33d. per Ib. The remainder West Indian halves and whole, 
were held at 4d. At the last auction on the 30th, 31 
packages were offered, and 2 sold consisting only of 
mouldy nuts and pickings which went at 13d. per Ib. The 
rest, being fair Jamaica halves were held at 33d. At 
auction on the 16th 2 cases of sound fresh plump pods of 
Cassia Fistula sold at 15s. per cwt. while 5 baskets of 
fair Java were bought in at 17s. 6d. per cwt. Lime oil has 
been reported plentiful during the month so that there is 
but little demand at present for it. The current quotations 
are 2s. to 2s. 3d. per tb. and for hand pressed 15s. Of tam- 
arinds, on the Ist of the month 9 barrels of fair juicy Nevis 
were offered and sold at 14s. 6d. per ewt. in bond, in the last 
week the quotations were, ordinary dark to fair Antigua 14s, 
to 15s. and Barbados from 17s. to 18s. per cwt. in bond. 
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MARKET REPORTS. 

West Inpra CommitrEe CIRCULAR, 

November 18, 1913; Messrs. E. A. de Pass & Co., 

November 7, 1913. 

ARRowRooT—2#d. to 43d. 
Batata—Sheet, 2/104; block, 2/2 
Bzrswax—£8 10s. to £8 12s. 6d. 
Oaoao—Trinidad, 68/- to 75/- per cwt.; Grenada, 63/- 

to 69/-; Jamaica, 62/- to 67/. 
OorrerE--Jamaica, 53/- to 76/-. 
Copra—West Indian, £32 to £32 5s. per ton. 
Corton—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 17d. to 19d. 
fRvuit—No quotations. 
Fustio—No quotations. 
Griycer—Quiet, 35s. to 61s. 
TarncLass—No quotations. 
Honry—25s. to 35s. 
Liz Jurce—Kaw, not in request; concentrated, £51 10s. 

to £33 5s.; otto of limes (hand-pressed), 11/6. 
Loc woop—No quotations. 
Mace—1/8 to 2/6. 
Nurmecs—44d. to 7d. 
Pinento—2,4d. to 2hd. 
RugsseR—Para, tine hard, 3/34; fine soft, 2/10; Castilloa, 

1/10 per ib. 
Rum—Jamaica, 2/5 to 5/- per gallon. 

per fh. 

New York.—Messrs Giutesprz Bros, & Co., November 

14, 1913. 

Oacao—Caracas, 144c. to 14jc.; Grenada, l4c. to 14}c; 
Trinidad, 14c. to 14}c.; Jamaica, lic. to 13jc. 

Coco-nuts—Trinidad and Jamaica, selects, $39°00 to $40°00; 
culls, $25°00 to $24°00 per M. 

Correr—Jamaica, 10%c. to loc. per tb. 
Gixncer—8j{c. to 1l{c. per tb. 
Goat Sxins—Jamaica, 50c.; Antiguaand Barbados, 45c. to 

48c.; St. Thomas and St. Kitts, 42c. to 44c. per tb. 
Grape Frouit—Jamaica, $2°50 to $325. 
Limzs—No quotations. 
Mace—50c. to 56c. per th. 
Nurmecs—110’s, 15}c. 
OxzancEes—Jamaica, $1'00 to $1°50. 
Prrento—4j}c. per th. 
Sucar—Centrifugals, 96°, 3°54c. per tb.; Muscovados, 89°, 

304c.; Molasses, 89°, 2°76c. per tb., all duty paid. 

Trinidad,—Messrs. Gorpon, Grant & Co,, Nuvember 24, 

1913. 

2a ghee $14°08 to $14°75; Trinldad, $14°10 to 
14°35. 

Qoco-nur O11—$1°'08 per Imperial gallon. 
Oorrre—Venezuelan, lic. per tb. 
Oorra—$i°30 per 100 th. 
Daat—$5'00 to $5°25 
On1ons—$2'75 to $3°00 per 100 fh. 
Pzas, Sprir—$6‘00 to $6°25 per bag. 
Porators—English, $1°30 to $1°65 per 100 th. 
Rroz—Yellow, $5°49 to $5°50; White, $4°80 to $4°85 

per bag. 
Sucar—American crushed, no quotations. 
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Barbados,—Messrs. JAmxEs A. lLynceo & Co., Ltd., 
November 29, 1913; Messrs. T. S. GARRAWaY & 
Co., November 

ARROWROOT—$5'25 to $650 per 100 fb. 

1913. 21, 

Oacao—$13:00 to $14°50 per 100 th. 
Coco-nuts—$24'00. 
Hay—$1°50 to $1°60 per 100 th. 
Manvures—Nitrate of soda, $70°00; Cacao manure, $50°00; 

Sulphate of ammonia, $82°00 to $85-00 per ton, 
Motasses—No auotations. 
Ontons—$2°75 to $3°00 per 100 th. 
Pras, Sprit—$d‘80 to $6°00 per bag of 210 tb.; Canada, 

$400 to $4°50 per bag of 120 th. 
Potators—Novya Scotia, $2°50 to $4°00 per 160 th. 
Rice—Ballam, $5°30 to $5°40 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Svuear—American granulated, $4°00 per 100 fb. 

British Guiana.—Messrs. Wierinc & RicutKr, Novem- 
ber 22, 

November 7, 1913. 
1913; Messrs, SanpBACcH, PaRKER & Co.,, 

r Messrs. Sanp- 
ARTICLES. eet nartIN | pacu, PaRKER 

5% & Co. 

Arrowroot—St. Vincent 5c. per th. — 

Batata—Venezuelablock| No quotation — 
Demerara sheet 65c. per tb. =— 

Oacao—Native 12c. per tb. 13c. per tb, 
Oassava— 60c. ed 
Oassava STARCH— $400 to $500 — 
Ooco-nutTs— $16 to $20 per M. $16 per M. 

Corrrr—Creole l4c. per th. 1bdc. per th. 
Jamaica and Rio| 154c. per tb. 16$c. per th. 
Liberian 12c. to 13c. per tb. 14c. per hh, 

DaaLt— $360 to $4°25 per $4°50 
bag of 168 th. |per bag of 168 th. 

Green Dhal $5°00 —— 
Eppors— $1°32 —— 
Mo tasses—Y eiiow None —= 
Ontons—Teneriffe —— 

Madeira 8c. 7c. 
Pzas—Split $600 to $6°25 $7-00 per bag 

per bag (210 tb.) (210 tb.) 
Marseilles — 

PLANTAINS— 10c. to 16e. = 

Potators—Nova Scotia $2°75 $375 
Lisdon — — 

PotaToEs-Sweet, B’bados| $1°44 to $1°68 — 
per bag 

Rioz—Ballam No quotation ee 
Creole $4°75 to $500 $4°50 to $4:80 

Tannias— $1°56 as 
Yans— White $300 ——— 

Buck $1-92 aes 
Suear—Dark crystals $2°15 to $2°20 $2°20 

Yellow $2°50 to $2-60 $2°65 
White $375 to $4°00 $4°00 
Molasses —— — 

TimseR—Greenheart 32c. to 5dc. per | 32c. to 5dc. per 
cub. foot cub. foot 

Wallaba shingles| $4°00 to $6°25 $400 to $600 
per M. per M, 

,,  Oordwood| $1°80 to $2:00 —— 
per ton 
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THE BEST MANURES FOR COLONIAL USE 
ao ge ne 

Ohlendorff’s Dissolved Peruvian Guano—For Sugar-cane and general use 

Ohlendorff’s Special Sugar-cane Manure 

Ohlendorff’s Special Cocoa Manure 

Ohlendorff’s Special Cotton Manure 

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades, P44 

Potash Salts, Nitrolim and all other high-class Fertilizers. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL (LATE OHLENDORFF’S) GUANO WORKS. 

London Agency: Dock House, Billiter Street, London, E.C. 

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown. 

PURE RAW 

Linseed Oil 
Stocked in casks or in cases of 10 gallons each! wsus7 zssuED 

Special quotations made for export trade WEST INDIAN BULLETIN. 
on application to:— 

THE BARBADOS CO-OPERATIVE (Vol. XIII, No. 4.) 

COTTON FACTORY, LIMITED, a 
BRIDGETOWN. 
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=a = i EE Sp ge : u~ | Windward and Leeward Islands Considered in Relation to 

7G) TO J} QUIVQ | Forestry, by Francis Watts, C.M.G., D.Sc, F.LC, F.C.S.; 
Stomatal Characteristics of Varieties of Sugar-cane, by W. R. 
Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany, 

os EE B.Se., F.L.C.; Report on the Prevalence of Some Pests and 
LESSER ANTILLES Diseases in the West Indies during 1912, by H. A Ballou, 

, M.Sc.; Recent Trials with Cotton in Grenada, by Gilbert 
By H. A. Battou, M.Sc., Auchinleck, B.Sc., F.C.S.; A Plea for Citrus Cultivation in 

Entomologist to the Imperial Department of Agriculture. St Lucia, by A. J. Brooks, F.C.S.; The Tuberculin Test in 
ies, Hime Teeannders M.R.CV8. ISSUED BY THE COMMISSIONER OF AGRICULTURE. the; Westin dies, bygeetapeanders,.MoR-C.s 

This book gives a popular illustrated account of the 
chief insect pests in the Lesser Antilles, 

«2 To be obtained from the Department’s Agents, price 
ls, 3d., post free, 1s. 7d. 

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados. 
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LIME CULTIVATION | 
IN THE 

WEST INDIES. 
ISSUED BY THE COMMISSIONER OF AGRICULTURE. 

THE JOURNAL OF THE ROYAL SOCIETY OF ARTS, states:—‘To those interested in the lime indus- 
try this little volume (which forms No. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri- 
culture for the West Indies) should prove invaluable.’ 

THE DEMERARA DAILY CHRONICLE (British Guiana), observes:—‘An interesting and instructive book- 
let on the subject of lime cultivation . . . contains an abundance of valuable information regarding the production of 
lime oils, citrate of lime, ete.’ 

(Second Notice):—‘Pamphlet No. 72, with up-to-date information concerning the lime industry is very oppor- 
tune, as apart from Dominica and Montserrat, the possibilities of lime growing have appealed powerfully to St. Lucia, | 
Trinidad and British Guiana. We are confident that those engaged in the industry in this Colony will welcome this 
little volume.’ 

THE DOMINICA GUARDIAN says:—‘Our thanks are due to the Imperial Department of Agriculture for 
the West Indies for their Pamphlet, No. 72, which is an exhaustive summary of all that is up to the present known of 
the lime, its culture, products and commercial value.’ 

THE CLARION (British Honduras) states :—‘We reproduce below an extract from a Pamphlet issued by 
the Imperial Department of Agriculture for the West Indies. . . . and we propose publishing from time to time 
further extracts.’ 

THE INTERNATIONAL SUGAR JOURNAL -—'‘ This comprehensive handbook.’ 
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price §¢,, post free 11d, 
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Agricultural Banks. 

2) 

“HERE will appear in the forthcoming issue 

of the West Indian Bulletin,a paper dealing 

with agricultural banks. It has been the 

aim of the writer of this paper to treat the matter 

in a rather different way to that which has 

characterized previous West Indian literature on the 

subject. First of all, the history of the movement in 

the West Indies and British Guiana will be traced 
during the course of the past ten or fifteen years— 
a sketch which will demonstrate, it is feared, that there 

has been an amount of discussion, during this period, 
out of all proportion to anything that has been actually 
achieved. 

perhaps, of Jamaica, Barbados, and St. Vincent, rural 

credit remains in much the same, if not in a worse 

condition than it was ten years ago. 

What is it that is required? hat is the first 
question that needs It would 

appear that a system of agricultural credit is required 
which will serve, broadly speaking, two classes of 

landowners: firstly, those who cannot offer real security, 

and secondly, those who can. The former class may 

be considered first. During the past ten years, there 
has been a_ land settlement the 

West Indies, the object of which has been to remove 

the evil discovered by the Royal Commissioners in 
1897, Apart from Government land settlement, there 

has also occurred, during recent years, a voluntary 

splitting up of the larger estates in many places, 

and there now exists a large class of peasant 

proprietors who from time to time urgently require 

small amounts of working capital, that is capital 

for reproductive purposes on their or 

five-acre holdings. Particularly in some of the larger 

land settlement districts, where members the 
community are in close contact, a system of mutual 

credit is eminently desirable—as desirable as 
a system of mortgage credit is, for obvious reasons, 
undesirable. For these, societies of the Raiffeisen type, 
or the Raiffeisen type slightly modified, should prove 
useful and work satisfactorily. 

a definite answer 

movement in 

one-acre 

of 
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The demands of the second class of landowners— 

the holders of larger properties—cannot, it is 

believed, be easily met in this way—at least not at 

first. For such landowners, a co-operative loan bank is 
wanted—an institution whose object is to facilitate 

land development, particularly, in Colonies like British 

Guiana, British Honduras, Dominica and St. Lucia. It 

is very necessary to regard the two demands for credit 
separately. And the reason why is obvious when we 

come to consider the methods of establishing the banks. 

In starting an unlimited society on the Raiffeisen 
system, the essential thing is to begin in a very small 

way, to restrict the area of operations and the number 

of the members of each bank. In a limited concern, 

the larger it is the better. With the Raiffeisen system, 

each bank is a unit, and the aim should be to increase 

the number of these units and eventually establish 

co-operation amongst them inorder that a central 

bank may be formed, which will correspond very closely 

to the Jan’? orc tit bank for the larger proprietors. This 

latter point however, affects the future more than the 

present, and we may turn now more profitably to 

a consideration of the conditions of establishment. 

In the forthcoming paper, already referred to at 

the commencement of this article, a forward step has 

been achieved through bearing in mind that methods 

which prove successful! in Western Europe do not 

necessarily work under tropical That 

is to say, the application of principles must differ con- 

siderably. This being so, the writer has traced the 

agricultural credit movement in India, in the French 

and German tropical colomes and in the Tropics gener- 

ally, in the belief that by investigating the methods 

adopted under somewhat analogous soc.al and geo- 

graphical conditions in other places, important lessons 

may be learnt which will help us to overcome the 

difficulties with which we the West 

Indies. 

conditions. 

are faced in 

It is not necessary here to dwell upon the wonder- 

ful strides that have been made in regard to mutual 

credit in [ndia, nor to treat at any length the subject 

of the successiul establishment of land credit banks in 

German West Africa, Tunis, (Jueensland, Rhodesia and 

in other tropical or sub-tropical countries. But it is 
necessary to dwell upon this fact, that the success in 

India—in a country, be it remembered, offering far 

greater social difficulties, and a far wider range of general 

conditions than the West Indies—success in India has 

been due not to Government money, but to Government 
Tnat is the bond which holds the 

In the West Indies there have been 
organization. 

units together, 
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spasmodic monetary grants from the Governments for 
purposes of capitalization, and although in the initial 
stages of mutual credit banks, and indeed of the larger 

limited banks, Government capital is desirable, perhaps, 
absolutely necessary, it is not in this direction mainly 

that the money ought to be regularly expended. ‘To be 
independent of Government capital should be the 
bank’s principal aim, because the favourable terms of 

Government loans obscures the real commercial position 
of the society. Butin the direction of providing a staff 

of Registrars and inspectors—a special credit Depart- 

ment—tinancial assistance may very well be given 

by the State. Benevolent control and energetic 
stimulation are, indeed, the first essentials. Added to 

this if is necessary to have uniform legislation. 
St. Vincent has been the first to take any definite 

step iu the West Indies in regard to legislation to 

encourage the Raiffeisen credit system. The Ordin- 

ance which has recently been passed, provides for the 
registration and for the provision of capital to properly 

accredited societies; but it does not appear to make 

sufficient provision fur Government supervision, and for 

that missionary work which will be necessary in the early 

stages. In India, a great deal of help has been afforded 

by ‘honorary’ promoters, and it may be expected that 
the same interest will be shown in St. Vincent. Ii is 

not likely, however, that the people taemselves will 
move, or if they do, will achieve satisfactory results 

unless there is a benevolent but firm guiding hand. 

Whether the example set by the Government of 

St. Vincent will be followed by other Governments 

remains to be seen. The step will no doubt be 
regarded as an interesting experiment and the results 

cautiously awaited before any extensive action is 

taken. From the idealistic standpoint, a general 

Act for the whole of the West Indies, to lay 

down the general principles on which credit sys- 
tems are to be managed is desirable; though the 

actual application of them must be left entirely to 
the local authorities. Unfortunately, under existing 

conditions, this is impossible, and each island will 

follow its own policy. It is to be hoped and trusted 
however, that those Colonies which have agricultural 

eredit at heart will regard the subject in the light ‘of 
what it is—an economic, a scientific problem. The 
self-centred attitude is necessary for the arrangement 
of details, but with a problem like the present one 
a more continental frame of mind is required at any 

rate before the fundamental principles can be grasped, 
and before provision can be made to ensure continuous 
and co-ordinated development in the future. 
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VEGETABLE OILS. 

‘WOcCD-OIL’ TREES IN THE WEST INDIBS. 

The correspondence began in February 1911, when the 
Imperial Commissioner of Agriculture for the West Indies 
wrote to the Director of the Royal Gardens, Kew, for 
information concerning wood-oil and its botanical sources. 
After an examination of the references* obtained as a result 
of this correspondence, it was considered desirable to procure 
seeds of the more economically valuable species of the wood- 
oil trees (Aleurites Fordii) from Hong-Kong. 

With this object, the Superintendent of the Botanical and 
Forestry Department, Hong-Kong, was communicated with 
from this Oftice and from Kew, with the result that early in 
January 1912, a small bag of 1. “ordi seeds from trees 
grown in one of the Department nurseries was safely received 
in Barbados. A few weeks later two other and larger con- 
signments arrived. These were from Foochow and wee 
obtained by the Superintendent only after considerable delay 
and trouble occasioned by the disturbed state of affairs in 
China at that time. 

The seeds were distributed to Antigua, St. Kitts, Mont- 
serrat, Dominica, and St. Lucia. They germinated success- 
fully. According to the report on the Agricultural Depart- 
ment, Dominica, 1912-13, the seedlings are promising while 
in the nursery; but on being planted out in the field at low 
elevations, remarkably little growth is made. It must be 
remembered, however, that this tree in its native habitat 
thrives best on rather dry and rocky hillsides. A few plants 
are under trial in the Dominica hills, in which places 
it is expected better results will be obtained, though 
possibly the rainfall is too heavy. Evidently the tree 
has shown some promise in St. Kitts, for in the Report 
on the Botanic Station of that island for 1912-13, it is seen 
that forty plants have been raised in the nurseries and are 
being distributed in the Presidency. In all the islands, 
germination and early development have been satisfactory, 
but more time is required before final judgement can bo 
passed as to subsequent growth and general suitability. 

The genus to which this particular ‘wood-oil’ tree 
belongs is, as already intimated, \leurites—a genus belong- 
ing to the Natural Order Euphorbiaceae. It contains six 
species, all trees and natives of extreme eastern Asia and 
Malaysia. The seeds of all the species are rich in useful fixed 
oils—hence the economic value of the genus. Although 
A. Fordii is a new introduction into the West Indies, 
A. trilobu, one of the Jess useful species occurs on a fairly 
large seale in Nevis, and is also to be found regularly bear- 
ing fruit, in the Botanic Gardens at Antigua, Montserrat, 
Dominica and other places. 

The chief species of commercial importance, however, 
other than A, Fordw, are A. Montana, Wilson, n. comb., 
which is restricted naturally to an area in south-eastern 
China (A. Fordi being confined to the central provinces of 
China from the coast to near the borders of Thibet), and 
A. cordata, Ki. Brown apud Stendel, a native of southern 
Japan. For an account of the distinguishing botanical 
characteristics of these species the reader is referred to the 

*(1) ‘Wood-Oil: Its source, character and uses’. Compiled 
by F. Boehm, 16, Jewry Street, London, 1902. 

(2) Kew Bulletin, No. 4 of 1906. 
(3) Exchange Catalogue of the Fala Botanie Garden 

(Belgian Conge) for 1909, 
(4) Bulletin of the Imperial Institute, Vol. V (1607), p. 134. 

(See also Ibid, Vol. XT, No. 3, p. 441 et seq.) 

Bulletin of the Imperial Institute, Vol. XI, No. 3 (1913), 
Pp 441 et seq. , 

From the economic aspect, the important point to bear 
in mind is that the oil from the seed of any of these species 
has been indiscriminately known to foreigners trading with 
China as ‘wood oil’. According to the reference quoted 
above, tung-oil (oil from A. Fordii) possesses characteristic 
properties. Its specific gravity is higher than that of almost 
any other vegetable oil except castor and tallow-seed oils; it 
has a refractive index considerably higher than that of any 
known vegetable oil, and it has a high viscosity. The most 
characteristic property of the oil is its conversion into a firm, 
gelatinous mass when heated to a temperature of 250°C. or 
over, for a short time; this change appears to be due to 
polymerization and not to the absorption of oxygen. This 
polyn.erized oil does not melt on being further heated, and is 
insoluble in ether and the other usual solvents for oils. 
Genuine tung oil should, on being heated, yield a firm jelly 
which will crumble readily in the fingers and is not sticky. 
Samples adulterated do not possess this property. 

It would appear that these characteristics may be com- 
mon to the oil of both 4. Hordii and A. montanr. At least 
nothing is stated in the reference to the contrary. But the 
oil foom the Japanese species is entirely different. When 
heated at 250°C., this oil does not solidify. Also its specific 
gravity is lower than the Chinese oil. 

The principal uses of tung-oil are in the paint and varn- 
ish industries, and there is a big and increasing demand for 
the product. It fetches a higher price than linseed oil. 
A significant feature of this demand in regard to the West 
Indies. is that it exists principally in the United States and 
Canada. Already this Office has been in communication 
with a Canadian and an American firm in connexion with 
the matter, an] indeed one of the first specimens of the seeds 
received at this Office was kindly sent from a firm in the 
United States. 

As already stated, the tung-oil tree is essentially a hillside 
plant and prefers a dry rocky soil. If the trials which are now 
being conducted in Dominica and elsewhere show that the tree 
can thrive on West Indian hill-land, it might conceivably be 
possible to plant the tree in sufficient numbers for com- 
mercial purposes. The tree is a quick grower, bearing in 
four to five years. According to Circular No. 108, bureau 
of Plant Industry, United States Department of Agriculture 
(1913), the imports of the oil into the United States in 1911 
amounted to 5 million gallons, to produce which 40,000 
acres of trees would be required, planted 20 feet by 20 feet— 
that is 108 trees to the acre 4. Fordii has been success- 
fully cultivated in the Southern States and it is believed that 
it would thrive in any warm-temperate, rocky locality. In 
the part of China where the tree luxuriates, the temperature 
seldom falls below 25°F.. whilst the summer temperature is 
as high as 100°F’, or more. 

Since the above was written the November is-ue of 
Tropical Life has been received. This contains an «article 
which is headed the Biao nut, Tung, or Wood-oil. It states 
that in the Philippines the tree which produces the Bia» nut 
is known botanically as A/ewrites triloba. The oil from this 
tree is sought after by the United States varnish makers, 
and it appears to be justifiable to assume that the Biao nut 
oil is in the same class commercially as tung oil, which as 
already stated in this article is derived principally from 
Aleurites Fordii. This information is naturally of consid- 
erable interest, in view of the fact that A/ewrites triloia has 
been well established in several of the West Indian islands, 
especially in Nevis. 
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SUGAR INDUSTRY. 

A POSSIBLE EFFECT OF THE NEW AMERI- 

CAN TARIFF ON THE WORLD'S 

SUGAR INDUSTRIES. 

The protection hitherto enjoyed by the American sugar 
refiner has been trifling, as far as the amount of preference is 
concerned. It was 12} per 100 b., tilla year or two ago 
when it was reduced to 74} cents. But the real protection 
was that no raw sugar was permitted to be imported above 
the Dutch colour standard of No. 16. Any raw sugar above 
that colour was charged the full duty on refined sugar. 
The result has been that all raw sugar for the American 
market, whether from Cuba, Porto Rico, Hawaii, and the 
Philippine Islands, or from non-preferential countries, 
such as Java, Brazil, St. Domingo, the West Indies, etc., 
has been specially produced below the colour standard, 
No. 16. Hence the American refiners have had a monopoly 
of the market for all moist refined sugars above No. 16, 
and a preference of 123 (reduced recently to 73) cents per 
100 ib. on all white refined sugars. The new tariff has 
immediately abolished the limitation of colour, and will, 
on the Ist of March, abolish the protection on refined 
sugar. 

The abolition of the sugar duty, in 1916, threatens 
Louisiana, Porto Rico, the Hawaiian Islands, and the 
American beetroot industry with serious injury or absolute 
destruction, unless they can find new ways of making sugar 
at less cost, and of higher quality. They were encouraged 
by every possible means to produce sugar, not only by ridicu- 
lously high protection but also by exhortation and instruc- 
tion from the experts of the Government Department of 
Agriculture. This gives them a claim for consideration 
which would appear to be unanswerable, but which has been 
rejected with scorn. The abolition of the sugar duty has 
become a dogma and must be carried out regardless of con- 
sequences. A large revenue must be abandoned because it 
costs the sugar consumers the large sum of 31°00 per 
head annually. For the sake of that infatuated delusion 
the vast sugar factories in the United States and in the 
Tropics, which have been erected under the stimulus offered 
by the Government, are to be threatened with destruction. 
What are their owners to do to save themselves! 

The answer is clear...... Factories and planters 
must find out how to keep going and make a profit, or they 
must collapse. Can they doit? We think they can, but it 

will take time, and money, and, above all, energy, capacity, 
good management, and determination. There is now no 
longer any incentive to them to turn out only raw sugar. 
The beetroot factories even now turn out all their sugar in 
the form of white granulated—the kind of refined sugar 
most popular in the United States. Mauritius, years ago, 
began to turn out white sugar direct from the cane juice. 
Java in recent years has done the same with conspicuous 
success. Mr. Prinsen Geerligs has told us exactly how it is 
done, and now we have a beautiful book* on the subject 
which gives us still further information. Here we have the 
parting of the ways and the opening of a new era in sugar 
production. ‘The fatuous action of the American Government 

* Plantation White Sugar Manufacture, by W. H. K. 
Harloff and H. Schmidt, translated from the Dutch by J, P. 
Ogilvie, and reviewed in the Agriewthwal News, Vol. XII, 
p- 347. 
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will give it a great impetus. The threatened sugar industries 
will jump at this new idea of producing white sugar direct 
from the cane juice. They see their opportunity. At very 
little extra cost of production they can turn our excellent dry 
white granulated sugar, pack it in handy retail quantities, 
and distribute it to the United States’ consumers. Then the 
New York refiners will be sorry they spoke. 

This production of refined sugar direct from the juice is 
no new thing as far as the industry of beetroot sugar is con- 
cerned, More than forty years ago we saw loaf sugar being 
turned out ina German factory. ‘Then came Eugen Langen 
with his new process of making loaf sugar in the form of 
cubes. He turned them out not only in his refinery in 
Cologne, but also in his beetroot sugar factory at Elsdort. 
Now we are told by the Java experts—the greatest and most 
reliability authority on cane sugar production~—-that what 
has been done with beetroot juice can be done also with 
cane juice. Large quantities of refined sugar—in fact a great 
portion of the Java crop—are now being shipped every year 
to the Indian market, and we are proud to add that our own 
colony of Mauritius takes a very good second place in this 
supply of excellent refined sugar to India 

The threatened American sugar industries must inevit- 
ably adopt this remedy for their disease; and they must of 
course couple with it every possible scheme for reducing the 
cost of growing and producing their sugar. They will 
have a formidable competitor in the Cuban planter, who will 
probably follow suit now that he is no longer compelled to 
confine himself to raw sugar manufacture. The monster 
factories in Cuba, with all the latest improvements, are 
capable of turning out a very superior article. Dry. white 
granulated sugar will keep, and need not be thrown on to 
over-stocked markets. The present knocking down of prices 
during crop time can, therefore, be avoided. 

All this is sufticiently alarming for the American 
refiners, but the new competition cannot be confined to the 
United States but must inevitably affect sugar refining 
interests in all quarters. British refiners have already 
had thirty years’ bitter experience of foreign competi- 
tion; but they have come out of it triumphant. They 
used to make all the refined sugars consumed in the 
United Kingdom, but now they have to be content to 
see 900,000 tons of foreign refined imported every year, 
They will probably hold their own in the future even 
if the new idea of making white sugar from the cane juice 
should be carried out ona large scale. Whether the same 
can be said of sugar refining in other parts of the world is 
doubtful. ‘Twenty years hence our readers may accidentally 
turn to these prognostications and be interested to see how 
true—or false—they were. (/nternational Sugar Journal, 
November 1913.) 

It is stated in the Lowisiana Planter (October 25, 1913), 
that agricultural developments in Porto Rico have been to 
a large extent due to the maintenance of research institu. 
tions for the exclusive study of the sugar industry out of 
private funds, or rather out of funds raised independently of 
the Government. It may interest West Indian readers to 
know that a great many varieties of seedlings from the 
West Indies, particularly from Barbados, have been rapidly 
extended. Among the most promising are D.117 and 
B.208, 147 and 1753. Yellow Caledonia from Hawaii has 
found favour in some sections. 



Vou. XII. No. 304. THE AGRICULTURAL NEWS. 405 

ST. LUCIA: REPORT ON THE AGRICULTURAL 
DEPARTMENT, 1912-13. 

This report, which has just been distributed, contains 
interesting information because of the important develop- 
ments which are taking place in St. Lucia in connexion with 
agricultural matters. 

EXPANSION OF THE LIME INDUSTRY, 

Although the lime industry is expanding rapidly, 
it may be pointed out that sugar and its by products 
still hold the premier position in the value of the 
agricultural produce exported from the Colony. The 
total value of the sugar shipped in 1912 was £53,549, 
as against £56,504 for 1911. But whereas this shows 
a reduction, a marked increase has occurred in the quantity 
and value of lime products exported. Valued at £290 in 
1911, it rose i to £1,084. In the course of the next 
year or two a very rapid rise may be louked for. At the 
end of 1912 ‘here were about 2,000 acres under limes, and 
during the year 45,600 lime plants were distributed from the 
Government Nurseries. A matter of vital importance in 
regard to lime cultivation in St. Lucia is the provision of 
adequate protection, by means of wind-breaks, from pre- 
vailing strong winds. These wind belts should be planted, 
not after, but before, the limes are established. The report 
provides information as to the best trees to use for the 
purpose. So far, Hucalyptus paniculata has shown great 
promise as a wind-break tree. 

EXPERIMENTAL WORK WITH LIMES. 

In connexion with lime cultivation, it may be pointed 
out here that some very interesting tillage and manurial 
experiments are now being conducted with the crop: the 
object of these experiments is to test the effect upon the 
trees of farming, shading, cutlassing, and hoeing. As regards 
the manurial experiments, the effect of stable manure and 
mulch is being tried. 

“CACAO, 

Turning to cacao, it will be seen that the value of this 
product exported shows a decrease of £3,557, the total 
value for 1912 being £43,098. The market value of the 
produce, however, was in advance of that of previous years. 

FUNGUS DISEASES. 

During the period under review, a considerable amount 
of mycological work was done in St. Lucia. The infection 
experiments on the cacao root disease gave conclusive results, 
and showed the wide range of parasitism of the causative 
fungus, and the necessity for isolation trenches and good 
general sanitation in both cacao orchards, and on lime estates, 
Investigation is still required in regard to the banana diseases 

PROGRESS IN MINOR INDUSTRIES, 

The section of the report devoted to progress in the minor 
industries shows that it is possible that cotton cultivation may 
be revived in certain districts. The transfer of the experiment 

station from Union to Réunion ought to prove useful in 
regard to demonstration and selection work with this crop. 
Coco-nut planting continues to extend. It is interesting to 
note that bee keeping is quite an important minor industry in 
St. Lucia: the quantity of honey shipped in 1912 was 
81;386 Ib. valued at £704 8s.—a sum exceeding by 
£225 14s. any previous year’s exports of this product. 
Orange cultivation has lately been regarded by planters with 
considerable interest, and the improved steamship communi- 
cation between the West Indies and Canada, which is now 
commencing, should provide a stimulus for the extension of 
this cultivation. Finally, there is every likelihood of 
a successful trade becoming established between St. Lucia 
and Canada in papain. 

AGRICULTURAL EDUCATION, 

Turning to educational work, the report shows that the 
Department has directed its efforts along four lines: (a) prize- 
holdings competitions; (b) agricultural teaching in the 
elementary schools; (c) instruction to agricultural pupils at 
the experiment station; and (d) agricultural instruction to 
the pupils of St. Mary’s College. Moderately encouraging 
results are recorded for the prize-holdings competition. This 
work received some set-back owing to the circulation of an 
unfounded rumour that the prize money was only in the 
nature of a loan and might be recalled by the Government. 
The examiner’s report on agricultural teaching in the 
elementary schools shows there has been, during the year, 
a general all-round improvement. School gardens are, on 
the whole, a distinct success in St. Lucia, The examiner 
appropriately recommends a closer association of ordinary 
garden work with weighing, measurement and numeration. 
The remaining two lines of educational effort are, on the 
whole, answering useful purposes. 

TWO IMPORTANT CHANGES. 

Brief reference only is made in the report to the impor- 
tant changes likely to ensue from the establishment of a new 
experiment station and plant nurseries at Réunion in place of 
those at Union. It may here be stated that changes are now 
in progress and give every promise of successful development. 
In addition to the experiment station, the establishment of 
a scheme of peasant Land Settlement on the Réunion estate 
is a movement of some importance concerning which little 
can yet be said, beyond that a start has been made, and that 
the outlook is favourable. 

NEW LIME JUICE FACTORY. 

It may be appropriate, in concluding this review, to 
refer to the establishment of the new profit-sharing lime 
juice factory in St. Lucia. This will be managed by the 
Agricultural Department. The price offered for limes will 
be based upon the current prices of concentrated lime juice, 
plus a deferred payment in the form of a bonus to be given 
at the close of the season, provided the success of the 
season’s work warrants doing so. This should insure its 
success financially, and its economic value from the point of 
view of the small estate owners. 

CLIMATIC CONDITIONS, 

The customary meteorological data are appended to the 
report. The average annual rainfall of twenty-five stations 
for 1912 was 72°92 inches. The highest rainfall was recorded 
at Warwick with 120-73 inches, and the lowest at Moule-a- 
Chique where 39°12 inches were recorded. November wag 
the wettest month and February the driest. The mean 
monthly temperature in the shade was 79°I', 
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COTTON. 

WEST INDIAN COTTON. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date December 1, with reference 
to the sales of West Indian Sea Island cotton:— 

Since our last report about 100 bales of West Indian 
Sea Island cotton have been sold, which include Old Crop 
Montserrat at 15}d., a few St. Kitts 17}d. to 20d., and the 
remainder stains 10d. to 103d. 

The market is steady, but there is very little stock 
offering. 

The report of Messrs. Henry W. Frost & Co., on 
Sea Island cotton in the Southern States, for the week 
ending November 29, is as follows:— 

There was a good demand throughout the week with 
sales of 412 bales taking all of the offerings of odd bags of 
Extra Fine, of which there will be only a limited supply in 
the crop, and of Fully Fine off in preparation. There was 
also some demand for Fully Fine and better than, sufficient 
to keep the market steady at our quotations. For Fine, of 
which there are good offerings, there has been little or no 
demand but owing to being relatively reasonable in compari- 
son with the Savannah market, Factors are hopeful of an 
early demand for them. 

We quote, viz., 

Extra Fine 26e. = 143d. c.i.f., & 5 per cent. 
Fully Fine 23c.to 23}¢ = 134d. to 133d.,, ,, 5, 35 
Fine 22c. = 123d. ” ” Be) ” 

Fully saat 201c. aed. wee. 
in preparation e 

This report shows that the total exports of Sea 
Island cotton from the United States to Liverpool, 
Manchester and Havre up to November 29, 1913, were 
3,576 bales, 3,991 bales, and 1,794 bales, respectively. 

SEA ISLAND COTTON GROWING COM- 

PETITION FOR SMALL HOLDERS 

IN ST. VINCENT. 

The following interesting report by the Agricul- 
tural Superintendent, St. Vincent (Mr. W. N. Sands), 
has lately been received through the Administrator:— 

The competition was inaugurated with the object of 
encouragirg the cultivation of Sea Island cotton by small 
holders along the best lines and was confined this season to 
three districts: (a) Linley Valley, (b) Clare Valley—Ques- 
telles, and (c) Stubbs and Brighton. In each of these 
districts Sea Island cotton is the chief crop. 

In May, meetings were held in each centre at which an 
average number of sixty small holders was present. The 
object and nature of the competition were explained and 
the following subjects discussed: cultivation; manuring; 
draining to prevent wash; thinning and spacing; and the 
control of pests. It was pointed out that no intercropping 
with ground provisions, or cassava would be allowed in the 
plots entered for competition, but that Indian corn might 
be planted in every other row in holes not less than 6 feet 
apart, and that pigeon peas might be planted as wind-breaks, 
and subsequently through the cotton when it had reached 
the bolling stage. 

During the month of July, each of the plots entered was 
visited and inspected and notes made of the work already 
done. When necessary, opportunity was taken to advise 
competitors on different points requiring attention. ‘Taken 
as a whole, the work in the initial stages was well done. but 
some competitors lost marks through planting too much corn, 
poor banking and lining, and by not opening good head 
drains. : 

The final judging of the plots was started on October 
20 and finished on October 30. ‘The Assistant Agricultural 
Superintendent assisted in the work. 

The competition was arranged in two classes as follows:— 
Class 1: The best Sea Island cotton cultivation of not 

less than 1 acre ona small holding over 5, 
but not exceeding 10 acres. 

Class 11: The best Sea Island cotton cultivation of not 
less than }-acre on a small holding not exceed- 
ing 5 acres. 

There were thirty-nine entries, twenty-one in Class 1, 
and eighteen in Class 11. 

In connexion with the judging, the following general 
remarks may be of interest. 

LINLEY VALLEY. The work done was very creditable. 
On one or two plots the drainage was not satisfactory and 
the thinning of the plants was imperfectly performed. Where 
the plants had been thoroughly thinned they were bearing 
and holding up better than where two or more plants had 
been left in a hole. T. W. Clarke’s steep hillside plot 
obtained the highest, number of marks in the competition. 
The banks and drains were well formed; the plants were 
bearing heavily and due attention had been paid to the 
control of ‘black scale’ and ‘leaf-blister mite’. J. Alexander’s 
cotton was also situated on a steep hillside with land that 
was considered by the previous renter to be too poor for 
profitable cultivation in cotton or ground provisions. 
Alexander had put up two donkey pens and with the aid of 
the manure collected, combined with good cultivation, had 
made the land fertile again. His cotton crop was full of 
promise but was not quite as good as Clarke’s. Both Clarke 
and Alexander deserve much credit for the intelligent 
manner in which they handled their cultivations. 

The plots served as excellent object-lessons to other small 
holders in the district. 

CLARE VALLEY—QUESTELLES. The cultivation here, with 
the exception of John Bramble’s, left something to be desired. 
In the initial stages, the work was very well done. More 
attention, however, should have heen previously given to the 
growth of pigeon peas and the preparation of manure to keep 
up the fertility of the lands. Certain of the plots although 
given good cultivation showed in the general condition of the 
crop that the soil was lacking in organic matter. Adolphus 
Williams tried cotton seed-meal as a manure, and it is 
unfortunate that owing to the absence of close supervision 
the seed was sown much too thickly and the plants very 
badly thinned. Although the growth made was strong and 
healthy and the bolls set well, a good proportion of those on 
the lower branches were lost in the wet weather. Some of 
the holes were only about a foot apart with two plants over 
6 feet high. The beneficial effect of the manure was, 
however, clearly seen and an excellent crop would have been 
obtained but for the defect noted above in the cultivation. 

Four of the competitors lost marks by allowing certain 
trees and plants, for instance, Hibiscus, hog plum, and 
sour sop, which were infested with ‘black scale, to spread the 
pest in their plots. Where blighted trees and plants had 
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been carefully cut out or trimmed previous to the planting of 
the crop very little ‘black scale’ was to be found. 

John Bramble’s plot was the best in the district and 
was closely followed by that of George Thomas, but the 
latter had not thinned out his plants so thoroughly. 

The competition has aroused a considerable amount of 
interest and the lessons of the past season cannot fail to 
have a good effect. 

STUBBS AND BRIGHTON. Here there were few entries 
because the majority of the holdings are so small that the 
people could not put in the acreage necessary to compete 
tor the prizes offered. The heavy rain of the past three 
months had caused more loss of cotton here than in the 
other districts visited. The best plot was Horatio Huggin’s. 
It was on a steep hillside with a large number of stones, 
but notwithstanding these drawbacks it had been intelli- 
gently handled. 

S. Toussaint’s plot was a good one, but the thinning 
out of the plants was not thoroughly done and leaves with 
‘blister mite’ had not been picked off and burnt. Charles 
Huggins also showed a satisfactory plot, but he had not 
thinned out his plants so carefully as Horatio Huggins. 
The general impression formed was that the lands of this 
district want help in the way of manure and that more 
pigeon peas ought to be grown for green dressing purposes. 
On poor lands the plants develop leaf and boll diseases at an 
earlier stage and in greater intensity than on lands well 
looked after. 

Here again it was noticed that plants singled out were 
more erect and bearing better than where two or more had 
been left together. In nearly all cases where two plants 
were allowed to remain the main stems had grown away 
from each other and were leaning at angles up to 45°. 
In cultivations where the growth is up to the average this 
causes excessive shading of the ground; lack of laterals, and 
in wet weather considerable loss of bolls on the under 
portions of each plant. Again the sun’s rays cannot reach 
the soil under these conditions and consequently it remains 
‘cold’ longer than it should: besides, there is very little 
heat radiated from the land to help ripen the lower bolls. 
A good many of the small holders are now convinced that it 
is good business to thin out to one plant ina hole, and to 
regulate the distances between the holes according to the 
fertility of the land. One grower who had tried the method 
for the first time and was asked what he thought of it, 
replied that if he lived for another 100 years he would 
always single out his plants. ; 

At a meeting at Trumaka, the desire was expressed that 
another competition be held next season, Although 
meetings have not been held since the judging of the plots at 
the other places, still, there is no doubt that further 
competitions would lead to increased interest, better 
cultivation and better crops. 

This being the first competition of its kind held in 
St. Vincent, a good deal of pioneer work has had to be done, 
still a satisfactory measure of success has been attained. 

The advice and assistance of the Agricultural Officers 
was at all times welcomed, and the addresses of the Agri- 
cultural Superintendent were listened to with very keen 
interest and attention. 

The total exports of Sea Island cotton from the West 
Indian islands during the year October 1, 1912 to Septem- 
ber 30, 1913, was 2,154,475 tb. valued at £139,351. In 
addition 459,460 tb, of Marie Galante was shipped. 

FRUIT AND FRUIT TREES. 

A LITTLE-KNOWN FIG-TREE. 

Familiar in Egypt under the ancient name of ‘Sycomore’, 
the interesting species of Ficus known as F. sycomorus has 
for ages been renowned for its hard-wood and for its pleas- 
ant and nutritious fruit. These fruit, which the Arabs call 
‘figs of Pharoah’, do not possess so fine a favour as the figs 
of the species Carica, but they are nevertheless very agreeable 
to the taste, sweet, leaving an aftertaste resembling that of 
coco-nut. The pulp is firm and juicy. 

In Egypt, the ‘Sycomore’ is not cultivated in orchards, 
but it is sometimes found growing in avenues. It forms 
a useful shade tree near to houses and particularly for wells 
to provide shade for the animals that work the native chain 
pump. 

The geographical range of this species comprises Egypt, 
Abyssinia and Arabia. The tree is susceptible to cold 
weather. Mon. Charles Henry, ex gardener-in-chief to the 
Khedive, writing in Z’Agronomie Coloniale (October 31,1913) 
believes that the tree would thrive throughout the Tropics, 
particularly in sheltered localities. Specimens already exist 
in the French colonies in West Africa. 

The propagation of /’. sycomorus presents no difficulties 
and is done by means of cuttings 40 to 50 cm. long. In 
three years the branches are well formed and the young trees 
are ready to be planted out. 

The flower of this species is different to the other repre- 
sentatives of the genus, for a description of which the reader 
may refer to Mon. Henry’s article. 

During each year after the tree has come in bearing, the 
bark of the larger branches is chipped off to quicken fructifi- 
cation. This treatment is analogous to ‘ringing’. 

The ripening of the fruit is stimulated by caprification 
—that is, by boring a small hole into the fruit. Latex is 
exhuded and the wound heals. Ripening follows three or 
four days after caprification. 

The average harvest yield is 660 tb. of fruit per tree. 
It should be pointed out that all ‘Sycomores’ are not of 

equal value. Varieties exist but have not so far been 
determined; though by communicating with the writer 
mentioned above it would be no doubt possible for those 
interested in this useful tree to obtain further detailed 
information. 

Britain’s Imports of West Indian Fruits in 
1912.—The figures issued for 1912, show how very small 
a portion of Britain’s imports of tropical fruits is supplied 
by the British West Indies. Of a total of £2,348,375 of 
oranges purchased, the British West Indies only supplied 
£58,517, the rest coming almost entirely from Spain. In 
bananas, a peculiarly West Indian product, one may almost 
say, the showing is far worse even. Whereas nearly 
£2,000,000 were imported in the year, the West Indies 
supplied only £10,586, or about one-half per cent. Britain 
bought lemons, limes and citrons to the extent of over 
£400,000, of which the West Indies share was £1,160. 

Britain’s imports of West Indian bananas shows a serious 
falling off in the last three or four years. In fact, they 
have decreased: from £221,000 since 1908. The Canary: 
Islands, Costa Rica and Columbia have now the bulk of the 
trade. (Canada-West India Magazine, November 1913.) 
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NOTES AND COMMENTS. 

‘Contents of Present Issue. 

The editorial in this number deals with the subject 
of co-operative credit. The principal consideration is 
the manner in, and the extent to, which the Government 
may be expected to assist in the establishment of credit 
societies of the Raiffeisen pattern. 

An interesting and comprehensive article dealing 
with ‘wood-oil’ trees will be found on page 403. 

On page 404 an article is reproduced dealing with 
the subject of the effect of the new American tariff on 
the world’s sugar industries. 

The recently issued report on the Agricultural 
Department, St. Lucia, is reviewed on page 405, 

On page 406, will be found an article which 

describes the recent Sea Island cotton-growing com- 
petition held in St. Vincent. 

Supplementary to the editorial will be found 
a note on the West Indies and agricultural credit on 
page 408, and another dealing with credit in England 
on page 415, 

Insect Notes and Fungus Notes, which will be 
found on pages 410 and 414, respectively, contain 
a considerable amount of information concerning legisla- 
tion in relation to plant pests and diseases. 

The West Indies and Agricultural Credit. 

It will be noticed that the present number 
of the Agricultwral News contains several refer- 
ences to this subject. Apart from the editorial, a 
note appears on the establishment of a Govern- 
ment Loan Bank in German South-West Africa 
which will lend money to agricultural credit societies; 
another on the interest shown by Trinidad in 
the new St. Vincent Credit Ordinance; and still 
another bearing upon the possibilities of a land settle- 
ment scheme in Trinidad. ‘To complete the references, 
the reader’s attention may be called to a recent article 
in the Demerara Argosy (November 22, 1913) on the 
subject of agricultural banks, which prophesies an 
early and definite declaration of policy on the part 
of the Government of British Guiana in regard to the 
establishment of co-operative banks. And finally, 
an important announcement in the St. Croix Avis 
(October 18, 1913) may be commented on. ‘his 

announcement makes known that the Danish Govern- 
ment was authorized to dispose, during the period 
August 1 to October 31, 1913, an amount not exceeding 
30,000 francs for the purpose of granting advances to 
owners of land in St. Croix (D.W.L.) in order to enable 
them to continue the cultivation of the sugar-cane. 

No advances were given to any party having less 
than 10 acres of cane and the maximum amount 
advanced was fixed in each individual case proportion- 
ately to the area under cane. The amount loaned 
could not exceed 25 francs per acre. Interest was 
charged at the rate of 4 per cent. per annum and the 
loans are to be repaid at the time of the sale of the 
cane or sugar in 1914, 

The Government is further authorized to dispose, 
for the same purpose, from November 1 to March 31, 
1914, of an amount not exceeding 50,000 franes. But 
in this case the security required is growing cane 
sufficiently developed to enable an estimation of the 
yield to be made. Each loan cannot exceed half the 
estimated value of the crop, and in no case may exceed 
125 frances per acre. No advances can be given to any 
party having less than 5 acres in plants. 

Problems Awaiting Solution in Tropical Agri- 

culture. 

Perusal of the latest issue of Tropical Life 
(November 1913) which has just been received, brings 
to mind again the question of the fermentation of 
cacao and allied problems awaiting solution. Readers 
may remember that a recent book on the plantation 
manufacture of cacao was reviewed editorially in this 
journal a short time ago. he principal object in 
doing this was to present our readers with a detailed 
discussion (as far as space would allow) of the differ- 
ent points dealt with, and to emphasize that one of the 
crying needs of the cacao industry is that these contro- 
versies should be thrashed out. It is pleasant to 
observe that Z’ropical Life appreciates our endeavours, 
Agreement may be expressed with the views of that 
publication on the function of the book: ‘What we ask’, 
it says, ‘is that no one will pretend to think of the 
book as the last word on the subject, as, on the con- 
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trary, we have only published 1t as the jfirst word on 
the questions discussed. We have not gone to the 
expense of collecting these essays, translating them 
and binding them together in one book because they 
show what is, but rather that they will lead the way 
for planters to learn what may be.’ 

One great truth which reflection over the contents 
of the book brings out is that the problems involved 
are at the same time both steep and wide. A_ host 
of scientific points requires close, technical investi- 
gation. But that is not enough. The results from 
all over the Tropics which could be obtained, in 
consequence of this work, would require to be 
co-ordinated. And that is where agricultural colleges 
would come in—incidentally themselves or rather their 
institution, constituting one of the great current 
problems in tropical agriculture. 
‘The present position of the rubber industry is 
open to very much the same comments as that of the 
cacao industry. There is the deep and the wide side 
to the problems involved: the specialist, the organizer 
and educationalist and the press must work together. 

As time goes on, tropical agriculture is likely to be- 
come more and more complicated, and will have to take 
far more upon itself than it has had to do in the past. 
It is only necessary to think of the future of the sugar 
industry—the practical outcome must be the manu- 
facture of white sugar on the plantation or else the 
preparation of syrup. Semi-refined products will slowly 
die out. Tropical agriculture in the future will involve 
huge interests and responsibilities, and the sooner 
centralized research and education is instituted the 
safer and quicker will be the path of progress. 

Destruction of Ticks: A New Idea. 

The enormous loss to stock owners in tropical 
and sub-tropical countries which is occasioned by tick 
parasitism, and the great expense necessarily incurred 
in connexion with dipping and spraying, scarcely need 
pointing out. Suffice it tosay that this drain upon 
the capital and profits of the breeder would be largely 
reduced if the claims of Mr. Munro Hull of Queensland 
prove to be scientifically sound. 

According to the Agricultural Journal of the 
Union of South Africa (October 1913), a question 
was asked recently in the South African House of 
Assembly regarding the reported discovery in 
Queensland, of a tick-destroying organism. The 
Minister of Agriculture replied that all available 
information had been cabled for from the Queensland 
Government and that the discoverer Mr. Hull had 
also been communicated with. Mr Hall’s claim was 
that he had discovered a disease, which, although 
harmless to cattle, is fatal to the cattle tick, and he 
had arranged with Professors Wallace and Nutall of 
Edinburgh and Cambridge Universities, for an 
investigation as to whether a vaccine containing the 
organism could not be elaborated. On the other hand, 
it appears that the Queensland Department of 
Agriculture have been engaged in testing the efficacy of 
‘the alleged discovery which yielded results of a negative 
nature. 
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The Gold Coast, 1912. 

Although the name of this Colony is justified by 
the £1,439,268 worth of gold exported during 1912, it 
must be remembered that the value of the exports of 
cacao was even greater; according to Colonial Reports 
—Annual, No. 770, they were worth £1,642,733. As 
already pointed out in this journal, the Gold Coast has 
now to be considered the leading British source of 
supply. At present the cultivations are in the hands 
of the native population and improvements are required 
in connexion with selection, fermentation, and transport. 
To show the difticulties of transport, it may be men- 
tioned that in some districts where the population is 
sparse and labour hard to obtain, the farmer has 
resorted to the expedient of selling his crop as it 
stands to itinerant middlemen, to be picked, cured and 
transported to the nearest port—a system which results 
in much injury to the trees and in an indifferently 
prepared product. To such problems as these the Agri- 
cultural Department is giving very careful attention, 

The most notable increases in the value of the 
Colony’s exports during 1912, were: gold (including 
auriferous by-products) £399,044: timber, £89,924; 
kola nuts, £41,132; palm kernels, £29,474; cacao, 
£29,265. The principal decreases were: rubber, 
£50,718; specie, £17,639; palm oil £10,031. 

The decrease in rubber is due to the low prices, 
and to the diversion of labour to more profitable 
occupations. The latter cause has also been partly 
responsible for the reduction in the exports of palm oil. 

EEE 

Cacao Estate Valuation. 

An interesting side of the subject of cacao plant- 
ing, and one on which we seldom come across detailed 
information, is the question of cacao estate valuation. 
Mr. W. M. Malins-Smith, writing in the West India 
Comnuttee Circular (December 2, 1913) on practical 
cacao planting in Grenada, says that the value of an 
estate may be arrived at either by the crop or by the 
estimated acreage. In the former case, the value is 
ten times the annual net profits plus the value of the 
uncultivated land and of the buildings. In the latter 
case, it is worked out on the value per acre of culti- 
vated and uncultivated land plus the value of the 
buildings. In both methods, a maximum of 10 per cent. 
is deducted for disadvantages relative to situation, 
transport facilities, etc. 

It may be interesting to note that the value of 
full bearing cacao in Grenada varies from £30 per acre 
for cacao in very poor condition up to £120 per acre 
for that in high class condition. ‘Although much 
higher prices have been paid in Grenada, yet £120 for 
one acre of bearing cacao is the limit of a business 
proposition; more than that constitutes fancy or senti- 
mental propositions.’ 

The net profit on an acre of bearing cacao is taken 
as £8. Assuming that an acre of bearing cacao is 
worth £80, the annual return is at the rate of about 
10 per cent. It must be remebered, however, that this 
acre worth £80 has risen to this amount in a few years 
from £15, which may be regarded as the average value 
of an acre of young cacao, 
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INSECT NOTES. 

FRUIT FLIBS. 

During recent years fruit flies have come to be 
recognized as serious pests, either actual or potential, in 
every country where fruit growing is an industry of any 
great importance. 

The serious injuries to the fruit and the considerable 
losses in crop value which have resulted from the attacks of 
these pests have led to the enactment of quarantine ordin- 
ances in many countries directed against the importation of 
important species of fruit flies which are new to those 
localities. 

The fruit flies belong to the natural order Diptera or 
two-winged flies, and to the family Trypetidae. The 
Trypetidae are flies which, as far as is known, generally 
deposit their eggs in or on the tissues of plants: the fruit 
flies select ripening or ripe fruits for this purpose; the maggots, 
which hatch from the eggs, live in these situations till 
full grown, and then pupate in the same place or in the 
ground, 

The most widely distributed and most destructive of all 
these insects is the Mediterranean fruit fly (Ceratitis capitata). 
it is against this insect that the provisions of recent laws in 
Hawaii and Porto Rico are chiefly directed. It was this 
insect also which was a serious pest in Bermuda a few years 
ago. It is also a pest of importance in South Africa, 
Australia and the Mediterranean countries. Zrypeta ludens, 
which is known as the Mexican orange worm, is also a pest 
of importance in Mexico, and a rigid quarantine is enforced 
to prevent its introduction into the citrus cultivations in 
California. 

In the Lesser Antilles, neither Ceratitis nor Trypeta 
appear to be known. The common fruit flies, of which there 
are several species, belong to the genus Anastrepha, and they 
attack guavas, sapodillas and other fruit. 

In the Journal of Economic Entomology for October 
last, there is an article by H. H. P. Severin, Ph D., entitled 
The Life History of the Mediterranean Fruit Fly (Ceratitis 
capitata, Wied.) with a list of fruits attacked in the Hawaiian 
Islands. 

In this list are the names of thirty-eight plants, among 
which are to be found fourteen besides the citrus group 
and the guavas that occur in the West Indian islands. 
The following names are taken from the list mentioned:— 

Sour sop (Anona muricata), sugar palm (Arenga sacchari- 
fera), papaw (Carica papaya), star apple (Chrysophyllum 
cainito), citrus fruits such as oranges, grape fruits, manda- 
rine orange, lime, etc., Liberian coffee (Coffea liberica), 
rose apple (Hugenia jambos), fig (Ficus carica), mango 
(Mangifera indica), banana (Musa Cavendishi), prickly pear 
(Opuntia tuna), Avocado pear (Persea gratissima), yellow 
oleander, lucky bean tree or milk bush (7'hevetia nerifolia), 
and several varieties of guavas and almond (7'erminalia 
Catappa). 

It will be seen from this list that there are food plants 
in these islands in sufficient variety to enable an introduced 
pest of this kind to establish itself. In any island, therefore, 
where it is hoped to develop a fruit industry, every precau- 
tion should be taken to prevent the introduction of any 
fruit flies, and further efforts should be made to learn as 
much as possible regarding the native species of these 
insects, especially with regard to the following points: the 
different kinds of fruit flies, the fruits attacked, and the 
extent of the injury done. 
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LEGISLATION IN REGARD TO PLANT 

IMPORTATION. 

In Mauritius, a proclamation has recently been issued 
by His Excellency the Governor specifying the conditions 
under which plants, certain manures and timbers may be 
imported into that. Colony, and absolutely prohibiting the 
importation of earth and leaf garden mould, forage and 
timber with the bark on. 

This Proclamation is No. 81 of 1913. dated August 6, 
issued under the provisioas of Ordinance No. 4 of 1910, and. 
it repeals Proclamation No. 24 of May 3, 1912. 

As already stated, Proclamation No. 81 of 1913 abso- 
lutely prohibits the importation into Mauritius of earth and 
leaf and garden mould, dung or animal droppings (except 
guano), forage and timber with the bark on. Grape vine 
cuttings and plants are also prohibited except when covered 
by a certificate from the Board of Agriculture (or other 
competent authority) of the country of origin, that the vines 
have not been exposed to the infection of Phylloxera for 
the six weeks prior to the date of shipment. 

In connexion with the importation of sugar-canes or 
cuttings thereof, and live plants of all sorts including roots, 
tubers, cuttings and grafts, these are all absolutely prohibited 
when packed or shipped in any description of soil. 

Sugar-canes or cuttings thereof, living plants or 
bulbils of Agave or Fourcroea and tea plants, may not be 
introduced unless written permission has previously been 
obtained from the Director of the Department of Agriculture, 
upon whose discretion lies the issuing of such permits. The 
Director of Agrictlture may attach conditions to the permits 
and may limit the number of plants, cuttings, ete, to be 
introduced. 

The Proclamation provides for the inspection at the port 
of entry of (a) sugar canes or cuttings thereof, (b) live 
plants of all sorts, including roots, tubers, cuttings, grafts 
and buds, and (c) fresh fruits from all countries except the 
Dependencies of Mauritius. If, on inspection, these articles, 
are found not to be free from insect pests, they may be 
ordered to be destroyed or to be subjected to such disinfection 
or treatment as the inspecting ofticer may prescribe. 

Papers on legislation affecting the importation of plants 
and the disinfection of imported plants appeared in the 
West Indian Bulletin, Vol. X., pp. 197 and 349, respectively 
showing what had been done in the matter up to that time 
(1910), in the West Indies. The Government of Mauritius 
would appear to be well advised to give attention to this 
matter in connexion with the re-organization of its Depart- 
ment of Agriculture and the Proclamation now under notice 
seems to deal thoroughly with the necessities of the case. 

From a table of statistics given in the (ucensland 
Agricultural Journal (September 9, 1913) it is seen that the 
number of horses bred in Russia and the United States of 
America is far larger than in other countries. In 1912, the 
United States contained 20,509,000 horses, Argentina (1908) 
74 million, Germany (1907) about 43 million, Canada (1911), 
about 2,200,000, Great Britain and Ireland (1911) had 
about the same number as Canada. British India (1910) 
possessed just over 1} million horses. The fewest horses 
are found in South Australia which contains only just over 
200,000. 
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LIVE STOCK NOTES. 

CRUELTY TO OSTRIOHES. 

The subject of plumage birds has been very much in 
evidence of late, so that the article in the Agricultural 
Journal of the Union of South Africa (October 1913) on the 
absence of cruelty in clipping and quilling is likely to receive 
considerable attention. It is shown in this article that 
in the earliest stage in the development of a feather, the 
feather germ is at first merely an up growth of the skin 
consisting of the epidermis (or skin) surrounding a similar 
projection of dérmis (or under skin). In the second stage of 
development the germ sinks down into the surface of the skin, 
the cavity which it occupies being the feather socket or 
follicle. The portion of the dermis within the epidermis 
serves to nourish the growing feather, This tissue is called 
the pith, medulla or pulp and gradually changes into horn. 

The whole question of the possibility of cruelty bears 
upon these two pith tissues, the dead horny tissue above and 
the pith, intersected with blood vessels and some nerves, 
below. It will be understood that these two tissues com- 
prise the quill; and as the feather ripens, the pith turns into 
horn continuously. If the feather is cut through or near 
the base of the horny quill, no bleeding and no pain occur; 
but if a feather is cut through the pith (which in an 
immature one, extends at least three-quarters of the way 
up the quill) there will be profuse haemorrhage and possibly 
some pain will be felt. 

But even if an immature feather is accidentally plucked 
or gets broken off or trampled out, it seyers its connexion 
from above the germ, generally at the point where the pith 
is changing into horn. But the germ is left behind, and 
another feather will appear in the place of the one prema- 
turely removed. 

The only operation in ostrich management which can 
in any way be supposed to suggest cruelty to the bird, is that 
of drawing the quills. After a feather has been cut, the 
lower part of the quill is left in the socket to mature, that 
is, become horny throughout its entire length. It is then 
a dead structure and entirely devoid of all nerves and blood 
vessels. It is then pulled out. Were it not so deeply fixed 
within the socket it would fall out of its own accord. Indeed 
in time it always does, but this natural moulting is irregular 
and interferes with a regular crop of plumes. So the farmer 
strives to avoid this irregularity by doing what nature would 
have done. 

Testing Ostrich Eggs. -—Another article in the 
same journal gives directions for testing ostrich eggs. The 
operator should envelop his head and shoulders in a dark 
cloth, leaving only a smal]l opening before his face, in which 
the egg is held. He then holds the egg up towards the sun 
so that he would present the appearance of looking through 
the egg at the sun. 

A fresh egg presents a yellowish orange appearance, and 
the yolk may be distinctly seen as a darkish mass floating in 
the white. Ina freshly laid egg, the air-space is only very 
small. An unfertile egg presents exactly a similar appearance 
and cannot be detected until incubation has commenced. 

After the seventh day that the eggs have been in the 
incubator, the germ or embryo of a fertile egg will have 
grown a little and the air-space will have become much 
Jarger. On the seventh day, then, it is generally easy to tell 
which eggs are fertile and which unfertile, 

MAL DE CADERAS. 

Reference has already been made in the Agricul- 
tural News (see Vol. XII, p. 345) to the South American 
equine disease called Mal de Caderas. In continuation 
of the subject, the following information received from 
British Guiana by the Government of Grenada and 
forwarded to this Oftice, will prove interesting. It may 
be added that the Grenada Agricultural and Com- 
mercial Society is endeavouring to get steps taken to 
prevent the introduction of this fatal disease into that 
Colony. . 

The Veterinary Committee of the Board of Agriculture 
assisted in its deliberations by Dr. EP. Minett, Assistant 
Government Bacteriologist, Mr. A. C. Farant, F R.C.V.S., 
and Mr. G. E. Bodkin, Government Economic Biologist, has 

decided that a disease at present and for some time back 
prevalent among mules and horses in certain districts of the 
county of Berbice which had been provisionally described in 
his reports by the Government Veterinary Surgeon as 
cerebro—spinal meningitis, is not that. disease, and that 
judging from its characteristic symptoms and from a report 
by Dr. Minett on an epidemiological survey and investigation 
made by him into the probable causes of the disease it is the 
South American equine disease Mal de Caderas. 

SYMPTOMS. 

The principal symptoms noticed here are:— 

(1) Loss of condition and progressive anaemia with 
rapidly increasing weakness, at first with failing appetite but 
in later stages the appetite is good, 

(2) The temperature of the affected animal is febrile 
in the early stages of the disease, rising in acute cases to 
105°F., but falling in later stages to normal (100°2°-101°F.) 
and tending in chronic stages to become sub-normak 
(98°-99°F.). 

(3) The earliest characteristic symptom is the 
setting in of paralysis in the hindquarters accompanied by 
dragging and characteristic crossing of the hind-legs. The 
animal staggers and its hindquarters osciliate from side to side. 
In the stable it supports itself against a wall, but not infre- 
quently in the open it falls down. 

(4) Albuminuria and haematuria are noticed in some 
cases, but not in all. 

(5) Eruption may occur on the neck, shoulders and 
hindquarters. Conjunctivitis and chemosis are often present; 

(6) The disease is a very fatal one; animals may live- 
from three weeks to as long as five or six months after the 
setting in of the paralysis but comparatively few, if any, 
completely recover. 

(7) Animals that apparently recover from the disease- 
are for a prolonged period so weak in the hindquarters as ta 
be useless for draft purposes. 

(8) Animals that have died from the disease show 
practically no abnormal past mortem conditions other than 
congestion. 

The accuracy of Mr. Minett’s diagnosis of the disease 
has since been proved by him having found trypana- 
somes in very large numbers in the blood taken from 
affected animals during the earliest acute fertile stage, thus 
confirming observations made by Mr. Veterinary Surgeon A.C. 
Farrant, F.R.C.V.S. These causative organisms are absent 
from, or have not been found in the blood of affected 
animals in later stages of the disease. 

Mal de Caderas is confined to horses, mules and asses; 
it has not been known to attack cattle. 
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*  GLEANINGS. 

In Dominica the cacao crop is ripening and the second 
lime crop is falling. 

The Grenada cacao crop is late owing to the prolong- 
ation of the annual drought. 

On the whole, the work of the new lime factory in 
St. Lucia is progressing very satisfactorily. Further infor- 
mation will be published in due course. 

Bulletin NS ie Ohio Agricultural Experiment 
Station deals with the subject of county experiment farms. 
For their institution and management a special Act has 
been passed. 

According to the Louwisianu Planter (November 8, 
1913), the State of Texas is importing Indian corn from 
Argentina. Last year a quarter of a million bushels was 
received. 

The early cotton crop in Nevis is now almost reaped. 
The late crop is ripening. The returns in some localities 
will not be as good as was first anticipated on account of 
mildew and boll dropping. 

The Ordinance recently passed in St. Vincent for the 
encouragement of agricultural banks has been publishedZin 
the Bulletin of the Department of Agriculture of Trinidad 
and Tobago (November 1913). 

In St. Vincent the month of November has been 
a depressing one tor planters owing to the receipt of con- 
tinuous rains. The reaping of the arrowroot crop was 
retarded and there was further extensive damage to the 
cotton crop. 

In continuation of the article on the Grevy zebra in the 
last issue of the Agricultural News, it may be noted that an 
interesting account appears in the Bulletin de la Societé 
Belge d@ Etude Coloniale (November 1913) on the subject of 
the zebra as a draft animal, 

In St. Kitts the cane crop would benefit by the receipt 
of heavier rains, though recently the weather has not been 
unfavourable. It is interesting to note that the canes, 
especially the ratoons, are arrowing profusely—an occurrence 
which, in St. Kitts, is somewhat unusual, 

A novel implement in the form of a combined fork and 
shovel is described and illustrated in the Monthly Bulletin 
of Agricultural Intelligence and Plant Diseases (September 
1913). It is said to be extremely efficient for the handling 
of litter, sawdust, leaves, weeds, and similar loose material. 

In order to encourage local industry, and to create 
a larger number of peasantry, it is practically decided that 
the 2,000 acres of Crown Land in the ward of Chaguanas, 
Trinidad, shall be split up into small holdings. The 
land is suitable for rice cultivation. (Port-of-Spain Gazette, 
November 20, 1913.) 

It is stated in Watwre (November 6, 1913) that the 
Natal Sugar Growers’ Association has decided to establish 
a sugar school, the aim of which will be to prepare young men 
for the technical control and investigation of the manufacture 
of cane sugar. ‘Two lecturers—one in the chemistry and one 
in the bacteriology of cane sugar—are soon to be appointed. 

Those who are interested in intensive agriculture shoul@ 
obtain Diplomatic and Consular Reports, No. 5221, Annual 
Series, which describes the trade and commerce of Denmark 
for the year 1912. It gives an account of the co-operative 
movement, and of the shipments of agricultural produce 
which principally—one may almost say entirely—comprise 
this country’s exports. 

A rather interesting case of adulteration is described in 
a notice of the United States Department of Agriculture. 
It appears that a certain fungicide designated ‘French 
Bordeaux Mixture’ offered for sale, was labelled ‘The Prepa- 
ration is the normal formula with some 33 per cent. copper 
hydrate in the dried precipitate.’ Analysis showed that the 
mixture contained only 18°84 per cent. of copper hydrate. 

Colonial Reports— Miscellaneous, No. 85, deals with the 
results of the mineral survey of Southern Nigeria, 1911. 
One of the most important minerals from the economic 
aspect is the coal, which is of the sub-bituminous type, and 
compares favourably with many of the sub-bituminous coals 
which are mined in Canada and the United States for use 
as fuel on railways, and for all classes of industrial work.. 

An abstract in the Jowrnal of the Board of Agriculture 
(November 1913) describes the results of feeding experiments 
with Para rubber seed cake conducted in England. These 
experiments have shown Para cake to be one of the most diges- 
tible concentrated food-stuffs available. This is no doubt 
partly due to the small amount of crude fibre present, 
namely 3°15 per cent. These favourable results should prove 
gratifying to rubber growers in the Tropics. 

According to Lhe Board of Trade Jounal (November 6, 
1913) an agricultural bank has been established in German 
South West Africa by Imperial Ordinance. The initial capi- 
tal of about £491,700 will be provided hy the Government 
of the colony, but further capital, if necessary, may be raised 
by debentures. The bank is authorized to make advances to 
farmers on mortgage of land for the purpose of affecting 
permanent improvements, It may also make advances, 
without demanding a mortgage bond as security, to public 
bodies and to co-operative societies for agricultural purposes. 
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STUDENTS’ CORNER. 

INFORMATION CONCERNING LAND 
MBASUREMENT. 

Il. 

In the last article on this subject, the way to lay out 
survey lines was described, an account having been given in 
the first article of the methods employed in the measure- 
ment of these lines. It is proposed now to deal, necessarily 
briefly, with a few of the practical difficulties sometimes 
encountered by the field surveyor, and to conclude with 
a few simple instructions connected with the plotting of 
field measureménts on paper. It may be well, before pro- 
ceeding, to remind the student again that the object of 
giving this information is not primarily a didactic one; it is 
the aim, not so much to instruct as to suggest, thereby 
opening the eyes of the student to a branch of agricultural 
science which may previously have been unfamiliar to him. 

2 g s Uw 

. im ol t+ 

Bice: 

Sometimes, in measuring a field, the line of sight is 
impeded by an object such as a building. Let AB be 
a chain line (see Fig. 33), the measurement of which is 
prevented by the building C, how would you proceed! The 
diagram shows how to get over the difficulty. It will be 
observed that the setting out of line ym, for instance, 
involves a certain procedure which we have not yet dealt 
with; what is it! ; ‘ 

Having given the correct answer to this question, the 
student will then appreciate the assistance afforded by 
Fig. 34 of which AB isa chain line. The numbers 40, 
50 and 30 represent so many links of a chain, respectively. 
What do these figures signify! Those students who have 
studied the first book of Euclid, will know that since 
40? +302 =507, mB* +Bn? =mn*; therefore, by Euc., 1, 47, 
Bn is perpendicular to Bm, or mBz is a right angle. 

Another example of the application of geometry to over- 
come the difficulties of a field survey is the case where it is 
required to measure a line impeded by an_ object not 
obstructing the sight. In Fig. 35, let AB be a chain 
line, the direct measurement of which is prevented by the 
unforeseen obstruction of a pond, P. Measure Az till it 
reaches to, or near to the edge of the pond, and fasten the end 
of the chain to the ground with arrows at m and n, the 
distance mn being made half a chain or 50 links. Take 

| 
30 30 

ae 

Fie. 34. Fic. 35. 

hold of the middle cf the chain, and extend it firmly, till its 
two halves rest in the position mo, on thus making an equi- 
lateral triangle mno, each side of which is 50 links. Then 

in the direction #0 measure to nearly opposite the middle of 
the pond, as to 7. Reference to the figure will show that at 
7 @ similar procedure is repeated, and gr prolonged to cut 
ab ats. Ms will then be equal to img or qs, which being 
added to Am will give the distance As. The student 
should endeavour to explain the reason why the three sides 
of the triangle qs must be equal. 

It will be necessary further to take off sets to the margin 
of the pond during the measurement of the lines mq, 7s. 

PLOTTING A PLAN 

Reverting to Fig. 32 in the article in the last issue of 
the Agricultural News, it may be suggestive to inform the 
student that in plotting the measurements recorded in con- 
nexion with the survey discussed there, it is best to lay down 
first the line A B: the triangle mnzD should then be laid 
down, and its sides Dm, Dn, prolonged to the station C and 
i, from whence the lines CB, EA, must respectively reach 
the points B and C, and the line CE equal to the measured 
distance to confirm the accuracy of the work. This done, the 
offsets on the several lines may be laid off, through which 
the fences are to be drawn. 

For details as to the scale to work with, and the 
instruments required, the student should refer to any of the 
following text-books.— 

Practical Surveying: A Text Book for Students preparing 
for Survey Work in the Colonies. By G. W. Usill. London, 
Crosby Lockwood & Sons, 1904. 

Practical Surveying: By Henry Adams. Macmillan & Co : 
Ltd., St. Martins Str. ,London, E.C. 1913. 

Land Surveying: by T. Baker and F. E, Dixon, London, 
Crosby Lockwood & Sons, 1905. 

From the last mentioned work the greater portion of the 
information presented in the foregoing articles has been 
abstracted. 

Difficulties of Applying the Raiffeisen Sys- 
tem in England.—The following reasons have been 
advanced in the Report of the Agricultural Organization 
Society of England, 1913, as affording a partial explanation 
of the comparatively small progress made in England and 
Wales, in regard to the establishment of unlimited co-opera- 
tive credit societies: — 

(1) The fact that the rural districts of England and 
Wales are not burdened by the usurer to the same extent as 
in many foreign countries and in Ireland. (2) ‘The extent 
to which England and Wales are served by Joint Stock 
Banks as compared with continental States. (3) The 
unpopularity in England of the principle of unlimited 
liability. (4) The unwillingness of the average farmer and 
small holder to disclose his financial position to his neighbours 
when he wishes to borrow. (5) The general custom of mer- 
chants to give long credit to agricultural customers. (6) A gen- 
eral preference on the part of cultivators to obtain goods on 
credit rather than to borrow actually in cash. (7) Lack of 
enthusiasm on the part of the class of men required to under- 
take the responsibility of acting on committees and the 
scarcity of keen and properly qualified men to act as secre- 
taries. (8) The difficulty of financing societies if formed, 

The above reasons are extremely interesting and 
suggestive, and should be contrasted with existing 
causes of a similar kind in the West Indies. For 
information on agricultural credit in the Wes Indies 
see pp. 401 and 408 of this issue. 
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FUNGUS NOTES. 

CEYLON LEGISLATION AGAINST PLANT 

PESTS AND DISEASES. 

A recent bulletin (No. 6, September 1913) of the 
Ceylon Department of Agriculture, by Mr. F. Petch, Mycolo- 
gist to the Department, gives particulars of the steps taken 
from time to time in that country to prevent the importation 
of plant pests and diseases, and to deal with those already 
existing in the colony which are actually or potentially 
destructive. Legislation to this end was begun with the 
issue of an Ordinance in1901, prior to which date Ceylon 
was herself an outlaw in the matter of plant disease protec. 
tion, every other tropical colony legislating against her 
because of the existence in Ceylon of the coffee leaf disease. 
Now it is pointed out that Ceylon has led the way among 
tropical countries by adopting a general Ordinance designed 
to deal with diseases and pests already existing in the 
colony Legislation of the first named character already 
exists to a greater or lesser extent in the West Indian 
colonies, and efforts have been made, particularly in con- 
nexion with the leaf-blister mite of cotton towards legislative 
control of existing pests. In view of the necessity that may 
arise however, for measures of a more general nature, 
the information contained in the above-mentioned bullecin 
is of interest. 

REGULATION OF IMPORTS. 

The Ordinance of 1901 above referred to, was of the 
usual character, prescribing fumigation of imported plants, 
fruit, and seeds, and empowering the issue of special 
regulations from time to time. Advantage has been taken 
of this to prohibit the importation of cacao plants from the 
Dutch East Indian colonies, to secure the compulsory dis- 
infection of Indian teaseed and the fumigation of all 
ccco-nuts imported in the husks. All living plants, bulbs, 
etc , oranges and other fruits of the Citrus family, and cotton 
seed are subject to fumigation with hydrocyanic acid 
unless accompanied by a certificate that they have 
already undergone such treatment. Teaseed is fumigated 
with formalin vapour. As illustrative of the amount of work 
entailed, it may be noted that during 1912, 1,148 cases of 
oranges and lemons, 4,977 cases of tea seed and 565 pack- 
ages of bulbs, plants, ete., were treated at the fumigatorium. 
It will be seen that the responsibility of deciding whether 
plants shall be fumigated or not is taken out of the 
hands of the examining officer. In view of the impossibility 
of making sure of the absence of diseases or pests even by 
the most careful inspection, much less by examination under 
the conditions involved in the handling of large amounts of 
material at the port of entry, this is probably the best method 
to adopt. It is indeed the only method possible unless the 
unkurried services of an official or officials, expert in both 
mycology and entomology, are available, a combination of 
circumstances of unusual occurrence. Under either system 
difficult problems must arise from time to time. For instance, 
what is to be done with a large consignment of seeds repre- 
senting scores or hundreds of species, put up in attractive 
packages ready for sale, and possibly containing the germs of 
a great variety of diseases some of which are impossible of 
detection, or of elimination without the destruction of the 
seed’ It must be recognized that only a degree of safety, and 
probably not a very large one, is obtainable by any method 
short of the total exclusion of plants known to be susceptible 
to particular diseases which it is desired to avoid. Fumiga- 

tion with cyanogen has come to be accepted as a satisfying 
ritual for the exorcism of pests and diseases, but there is 
reason to doubt whether in a large number of its applications 
the results would bear the test of critical examination. One 
proviso which experience in the West Indies has proved to 
be a necessary one, is to the effect that plants will not be 
exempted on the strength of a certificate of inspection from 
their place of origin. 

INTERNAL LEGISLATION. 

Legislation of this nature has been evolved in Ceylon in 
close consultation with the Planters’ Association and Agricul- 
tural Societies so that the inevitable objections to Government 
interference should be minimised as much as_ possible. 
Draft Ordinances framed by a Committee appointed by 
the Government were published, and submitted to and dis- 
cussed at length by the Ceylon Planters’ Association and the 
Agricultural Society. They were issued in legal form in 
Ordinance No. 6, 1907, reprinted in full in the bulletin under 
review. The Ordinance provides for the issue of schedules. 
specifying: (a) the insects, parasitic plants, or fungi which are 
declared to be pests for the purposes of the Ordinance, and (b) 
the measures which it shall be within the power of the Plant 
Pests Boards to require to be taken for the prevention, arrest, 
or eradication of such pests. The Plant Pests Boards with 
whom the responsibility for the execution of the Ordinance 
rests are appointed by the Governor in consultation with 
representative agricultural bodies. They consist for each 
district of the Governmert agents of the province and 
district respectively, and not Jess than four nor more than 
seven persons as unofficial members appointed to hold office 
for a term of three years. ‘T'wo of these persons at least are to 
be recommended by the loci] planters’ association or associa- 
tions, and of thesremainder, one at least selected as a repre- 
sentative of each ‘of the racial communities which form any 
considerable proportion of the owners or occupiers of land in 
the district It is the duty of any member to report the 
existence or suspected existence of any pest. ‘he boards 
have powers to issue notices requiring the carrying out 
of such measures as they think desirable, provided that 
these conform with the schedules issued by the Governor-in- 
Executive Council under the Ordinance. They have the 
power of entry for inspection and also for carrying out the 
required measures at the cost of the owners and occupiers, in 
case of their failure or neglect to comply with the notices 
served on them. ‘The Governor-in-Executive Council is 
empowered to afford such compensation as he may think fit. 
Tbe boards are independent of each other except that they 
are bound to give notice to those of adjoining districts of the 
existence within their boundaries of proclaimed pests 

So far four proclamations have been made uncer the 
Ordinance. The first was in order to provide for the 
destruction of a large number of coco-nut palms blown down 
by a cyclone, whose trunks it was feared would menace the 
coco-nut industry by providing breeding places for the 
destructive coco-nut beetles. In this case owing to the 
destitution caused by the cyclone, government assistance had 
to be provided in order to dispose of the trees. The next 
proclamation was that of the stem bleeding disease of the 
coconut tree, and required the cutting out and burning of 
the diseased parts of the tree, the scorching of the wound and 
its treatment with tar. To see to these remedies being carried 
into effect, twelve inspectors held oftice for about fifteen 
months. 

In 1912, shot-hole borer of tea was proclaimed, and 
more recently canker of Hevea has been proclaimed at the 
request of the rubber planters in order that there may be no 
delay should concerted action be necessary against this disease, 
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THE SOIL 

NON-AVAILABLE WATER IN 

THE SOIL. 

The following article is a summary appended to 
Research Bulletin No. 3 of the University of Nebraska. 
It deals with the results of experiments conducted 
with the object of determining the relation of the final 
water content of the soil to the hygroscopic coefticient, 
apd to determine to what extent the moisture is 
removed from the different portions of the subsoil not 
penetrated by plant roots:— 

Water tight cylinders, 6 feet long and holding about 
100 tb. of soil, were either filled with dry soil, saturated 
with water, and drained before sealing at the bottom, or 
filled with soil already containing the desired amount of 
moisture. These were removed to a greenhouse, seeds of 
wheat, milo, beans, or maize planted in the moist surface 
soil, and no more water added, the resulting plants being 
allowed to grow until they matured normally or died. 
Upon the death of all the plants in a cylinder it was opened, 
both the total and the free water in each 3-inch section of 
soil determined, and the distribution of roots observed. In 
other cylinders three perennial desert legumes were grown 
until they died or were near their limit of endurance, then 
the cylinders were opened and the moisture content and root 
distribution determined. 

In all the cylinders bearing plants, a hard crust devel- 
oped below the surface mulch of dry soil but it seemed to 
have no injurious effect. The formation of such a crust is to 
be regarded as unavoidable where during a prolonged period 
of rainless weather, plants with a well-developed root system 
and a very limited amount of moisture in the subsoil are 
transpiring a large amount of water. 

In their ability to exhaust the moisture of the subsoil 
before dying, Red Fife wheat, Kubanka wheat, milo, Mexi- 
can beans, and maize showed little difference; but in their 
ability to continue alive after first showing serious injury 
from drought they exhibited marked differences. The 
interval between wilting and death in the case of the 
beans amounted to only a few days, but in that of wheat and 
milo it often extended to many weeks. Where there was 
a well developed root system and no remarkably unfayour- 
able conditions occurred before the death of the plants, the 
moisture content could be reduced by any of these plants 
almost to the hygroscopic coefficient. 

In experiments with perennial desert legumes, the plants 
remained alive after the water content had fallen slightly, 
but distinctly, below the hygroscopic coefficient, even to the 
point at which all the above-mentioned annual crop plants 
had died. Under favourable conditions these legumes 
adjusted themselves to the gradually increasing dryness of 
the soil by dropping their leaves one by one, but where, with 
the subsoil moisture already reduced to near the hygroscopic 
coefficient, conditions causing an abnormally high transpira- 
tion suddenly set in, death occurred without the leaves having 
dropped. While the experiments furnish no evidence of any 
ability on the part of these legumes to utilize for growth the 
last portion of free water, they indicate that this portion has 
a very high value for the maintenance of life and that even 
some of the water below the hygroscopic coefticient may be 
available for the maintenance of life in these plants. 

In the portions of asemi-arid subsoil where roots are well’ 
developed, the final content of free water is independent of 
the distance from the surface, except where the stored water 
is much in excess of the amount required for the complete 
maturity of the plant. 

When the portion of the subsoil, in immediate contact 
with the roots, contains only a comparatively small amount of 
free water, crop plants may die quickly if conditions are such 
as to cause an unusually rapid transpiration. An abundance 
of free water in deeper portions of the subsoil, into which but 
few roots have been developed, may not avail to carry the 
plant over such a critical period. 

The economy in the use of a certain amount of free water 
stored in the subsoil may be much affected by its Cistribution. 
A high content confined to the portion of the soil near the 
surface may induce a rapid growth of the plants and an 
economical use of the water in so far as the production of 
foliage alone is concerned, but the resulting large transpir- 
ing surface may cause the death of the plants before they 
reach maturity. The same amount of free water distributed 
through a greater depth may induce a slower growth, allow 
a longer lease of life, and so permit of the production of seed, 
while if the same amount be distributed through a still 
greater depth the content of free water may everywhere be 
too low to permit of the development of roots, thus render- 
ing the free water non-available. 

The loss of water from the subsoil of dry lands under crop 
seems to take place almost entirely through transpiration. In 
the absence of plants the loss from the subsoil is small. The 
stored. moisture of the different depths of subsoil in the 
field becomes available to the plants by the roots being 
developed into these depths, but little moisture being 
elevated to the roots by capillarity. However, in the case 
of subsoils saturated in cylinders or pots and comparable 
to such field subsoils as are only a few feet above the water- 
table, the content of free water is so high that large amounts 
of moisture may be elevated to the roots by capillarity, The 
amount of water retained by a soil saturated in pots or 
cylinders is far in excess of the amount retained by a similar 
soil saturated in a field where the water-table is at a consid- 
erable depth below the surface, as in ordinary dry-land soils. 

To obtain a basis for comparing the available moisture 
in soils, either the hygroscopic coefticient or the wilting 
coefficient may be used. In general the one may prove as 
satisfactory as the other, but in considering the germination 
of seeds and the development of roots and hence the whole 
of the earlier portion of the life of annual crop plants, the 
wilting coefficient appears the preferable; while in consider- 
ing the production of seed in the case of annual crop plants, 
and the maintenance of life and even the growth of perennial 
plants, the hygroscopic coefficient appears much the pre- 
ferable. 

In the case of ordinary dry-land soils, the water-table 
being at a considerable depth below the surface, the mainwim 
amount of soil water available to plants, for growth and for 
the maintenance of life, is approximately equal to the jfree- 
water—the difference between the total water and the hygro- 
scopic coefticient—in these portions of the soil and the 
subsoil occupied by the roots. For some plants the avail- 
able water appears to be somewhat greater and for others 
somewhat less than the free water. 
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MARKET REPORTS. 

West Inpta Commirrexk CIRCULAR, 

December 2, 1913; Messrs. E. A. de Pass & Co., 

November 21, 1913. 

ARROWROOT— 23d. to 43d. 
Batata—Sheet, 2/98; block, 2/0} per tb. 
Beeswax—£8 10s. to £8 17s. 6d. 
Cacao—Trinidad, 66/- to 75/- per cwt.; Grenada, 63/- 

to 69/-; Jamaica, 60/- to 66/6. 
Correr--Jamaica, 54/- to 57/-. 
UCorpra—West Indian, £31 15s. to £32 per ton. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 154d. to 20d. 
frurt—No quotations. 
Fustic—No quotations. 
GrxceR—Quiet, 34s. to 60s. 
Is1ncLass—No quotations. 
Honey— 24s. to 28s. 
Line Jurce—Raw, not in request; concentrated, £30 to 

£33; otto of limes (hand-pressed), No quotations. 
Locwoov—No quotations. 
Mace—1/S to 2/6. 
Notmras—4kd. to 63d. 
Pimento—2,4,/. to 2h. 
Rurser—Para, fine hard, 3/1; fine soft, 2/93; Castilloa, 

1/8 per th. 
Rous—Jamaica, 2/4 to 5/- per gallon. 

New York,—Messrs GinuesPiz Bros, & Co., November 

28, 1913. 

Cacao—Caracas, l4jc. to 15c.; Grenada, 13}c. to 14c; 
Trinidad, 15jc. to 14c.; Jamaica, 13c. to 13{c. 

Coco-nuts—Trinidad and Jamaica, selects, $3600 to $37 ‘00; 
culls, $22°00 to $25°U0 per M. 

CorrEe—Jamaica, 104c. to 15$c. per tb. 
GinceR—Sjc. to 1ljc. per ib. 
Goat Sxins—Jamaica, 50c.; Antiguaand Barbados, 45c. to 

48c.; St. Thomas and St. Kitts, 42c. to 45c. per tb. 
Grape Fruit—Jamaica, $1°25 to $325. 
Limzs—No jnotations. 

Mace—a0c. to 56c. per tb. 
NotmMEas—110’s, 12c. to 12}c. 
Orancrs—Jamaica, no quotations. 
Pimento—4c. to 4}c. per tb. 
Sccar—Ceutrifugals, 96°, 3°64c. per lb.; Muscovados, 89°, 

5'14c.; Molasses, 89°, 2°89c. per ft., all duty paid. 

Trinidad,—Messrs Gorpon, Grant & Co., December 8, 

1913. 

Cacao— Venezuelan, $14°30; Trinidad, $14°10 to $14°35. 
Coco-nuT O1r—$1'05 per Imperial gallon. 
OCorrre— Venezuelan, lic. per ft. 
Oopra—$o°35 per 100 tb. 
Daat—$4'75 to $500 
Ostons—$2'75 to $3:00 per 100 tn. 
Peas, Sprit—$6'00 to $6°25 per bag. 
Poratozs—English, $1°30 to $1°50 per 100 tt. 
Rice—Yellow, $5°49 to $5°50; White, $4°75 to 

per bag. 
Svoar—American crushed, no quotations. 

$4°80 

Barbados,—Messrs. JAMES A, lLyncn & Co., Ltd,, 
November 29, 1913; Messrs. T. S. Garraway & 
Co., November 21, 

ArROWROOT— $525 to 36°50 per 100 fh. 

1913. 

Oacao—$13'00 to $14°50 per 100 th. 
Coco-nuts—$24°00. 
Hay—$1'50 to $1°60 per 100 tr. 
Manvures—Nitrate of soda, $70:00; Oacao manure, $50:00; 

Sulphate of ammonia, $82-00 to $85-00 per ton. 
Motasses—No auotations. 
Onrons—$2°75 to $3:00 per 100 th. 
Peas, Sprit—$d‘80 to $600 per bag of 210 th; Canada, 

$4:00 to $4°50 per bag of 120 th. 
Porators—Nova Scotia, $2°50 to $4:00 per 160 th. 
Rice—Ballam, $5°30 to $540 per 190 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—American granulated, $4°00 per 100 th. 

British Guiana.—Messrs. Wierinc & Ricurer, Decem- 
ber 6, 1913; Messrs. SanpBacu, Parker & Co,, 
December 5, 1 913. 

Messrs. WIrtING@ Messrs. Sano- 
ARTICLES. Fe TARR, BACH, PaRKER 

& Co, 

ARRowRooT—St. Vincent 5c. per tb. —_ 

Batata—Venezuelablock| No quotation = 
Demerara sheet 6dc. per th. — 

Caocao—Native 4c. per th. 18c. per th, 
Oassava— 60c. — 
Oassava STARCH— $5 50 to $4:00 as 
Cooo-nuts— $16 to $20 per M.| $26 per M. 

OorreE—Creole Idec. per tb. ldc. per ft, 
Jamaica and Rio| 15$c. per tb. 164c. per th, 
Liberian 15 c. to l6c. pertb.|  14c. per th, 

34°25 to $4°5U per $4-75 DHaL— 

Green Dhal 
Eppors— 
Mo.assEes—Yeuiow 
Ontons—Teneriffe 

Madeira 
Pgas—Split 

Marseilles 
PLANTAINS— 
Potators—N ova Scotia 

Lisbon 
Potators-Sweet, B’bados 

Riocze—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimseR—Greenheart 

Wallaba shingles 

»,  Oordwood 

bag of 168 tb. 
$5°00 
31°32 
None 

&e. 

$600 

10c. to 16e. 

2°25 to $2°50 

$1°44 to $168 
per bag 

No quotation 
$4°75 to $500 

$1°56 
335-00 
$1-92 

$2°15 to $2°20 

$2°50 to $2°60 

$3°75 to $4°00 

32c. to 5dc. per 
cub. foot 

$4°00 to $6°25 
per M. 

$1°80 to 22:00 
per ton 

per bag (210 fb.) 

per bag of 168 th, 

— 

— 

87 8c. 
‘00 per b 
(210 tb.) a 

33:00 to $3°80 

_— 

$4°50 to $4 80 

— 

$2°15 
$2°40 
$4°00 

32c. to Bbc, per 
cub. foot 

4°00 to $6°00 
per M, 
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| Alcohol as a motor fuel, 327. '_— prodigiosus, 181 
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— montana (wood-oil tree), 403. | Bacteria, denitrifying, requirements of, 
— triloba (wood-oil tree), 403. | 59. 
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6s. | —, insects attacking, 26. 
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—, Panama disease of in Jamaica, 5. 
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340. 

Barbados, area of cotton in, 60. 
—, cotton-breeding experiments at, 85, 

—, — show at, 92./-— Education Gazette, 41. 

—-, average rainfall in, 140. | —, experiments with provision crops at, 
—, condition of peasant cotton growers, 8). 

in, 374. —, sugar output of, 124. 
— Horticultural Society, 124. Barosma spp., 15. 
—-, pasture competition at, 99. | Barrel, reversible steel, 147, 311. 
—, plant distribution in, 28, 92 Bay oil, action of on lead, 27%. 
—, sugar-cane experiments at, Beans, Bengal, feeding value of, 164. 
Arabian cottee, 20. | Bees, Importation Ordinance, St. Lucia, 
Araucaria Bidwillii, 5. 44, 
— brasiliensis, 5. Bengal, date sugar industry in, 243. 
— Cookii, 5. |— grame, 19. 
—- Cunninghamii, 5. —, varieties of soy beans in, 345. 
— Dombeyi, 5. | Berbice, disease of horses in, 345. 
— excelsa, 5, Bermuda, botanical exploration in, 89. 
— imbricata, 5, | Biota orientalis, 5. 

Anopheles albimanus, 15, 
— argyrotarsis, 13. 
Antigua Agricultural 

Society, 124. 

exhibition, 107. 

and Commercial 

industrial 

| Biriba tree (Rollinia orthopetala), 324 

Argemone mexicana, 72. Blue heron (/orida Coerulea), 314. 
| Arrowroot on the London market, 15, Boards of industrial training, 40. 

79, 255, 319, 351, 399. 3oll-shedding in cotton, 23. 
| Arsenate of lead and Paris green, adul-| Bombax rhodognaphalon, 2x. 

teration of, 291. — sp., 29. 
Arsenic, presence of in plants, 235. Books reviewed : — 
Artificial ripening of bitter fruits, 52. A Handbook of General Informa 

tion on the Virgin Islands, Fish 
lock, 101. 

Farm Management, Warren, 231. 
Mozambique: Its Agricultural 

velopment, Lyne, 199. 
Plantation White Sugar Manufacture, 

Harloff and Schmidt, 347. 

Asbestos roofing and conflagrations, 525. 
Assam, sugar-cane experiments in, 67. 
Attalea Cohune, 229. 
Australia and British Cotton Growing 

Association, 390, 

Azoa, 44. | 

Azotobacter, 25. 

De- 



Books reviewed (Continwed):— 
Problems of the Antilles, Lamont, 69. | 
Rubber and Rubber 

379. 
Rural Science, Green, 167. 
The Cane Sugar Factory, Scaid, 
The Humble-bee, Sladen, 95. 
The World’s Cane Sugar Industry, 

Prinsen Geerligs, 101. 
West Indian Tales of Old, Aspinall 

119. 

Planting, Lock, 

215. a 

Borassus flabelliformis (Palmyra palm), | 
250. 

Botanical exploration in Bermuda, 89. 
— studies in the Virgin Islands, 233. 
Branch agricultural societies, 313. 
Brazil, European animals in, 391. 

Bristol and Toronto Exhibition, exhibits 
for, 244. 

British association, agriculture at, 1. 
— Cotton Growing Association, 70, 102, 

182, 358. 

390. 
— 

— and Australia, 

university, 87. 
British Guiana, agricultural progress in 

169. 
banana cultivation in, 312. 
Board of Industrial Training, 

greenheart in, 184. 
science instruction in, 41. 

Bau Empire, trade products of the, 
264. 

British Honduras, agricultural affairs in 
249. 

) 

cohune nuts from, 260. 
opportunities for planters | 

In, O29. 
— universities and the West Indies, ‘ 
Brooks, A., 4. 
Buchu leaves, 15. 
Bueta frondosa, 228. 
Burma, rice exports from, 28. 
Black witch or tick bird ; Crotophaga 

ani), 10. 

C. 

Cacao beetle, method of trapping, 27 
—, calabacillo, 19. 
—, cost of spraying in Trinidad, 212. 
— experiments on the Gold Coast, 68. 
— exports from Trinidad and Tobago, 

12. 
— fermentation, nature of, 91. 
= by mechanical means, 292. 
—, forastero, 19. 
—, grafting in St. Lucia, 19, 
— husks, feeding value of, 169. 

a |GReess 

tropical | 
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manurial and 
ments in Ceylon, 324. 

— markets, note on, 376. 
— output from St. Lucia, 19. 
— picker, 311. 

| — prize-holdings competition, Dominica, 
244, 

—, recent books on, 8. 
|—, successfnl budding in Dominica, 36. 

storm-damaged, treatment of, 

Cacao, 

148. 
— thrips in Florida, 266. 
— estate valuation, 409. 

/Canada and West Indies, 306. 
— —, new steamship 

service between, 344. 
;—, ground nut trade with, 377 

Cajanus indicus and pink disease, 382 
Calcium and magnesium, effect of in 

| soils, 21 
| — cyanamide, changes in, 27. 
| California, Southern, cotton-growing in, 

44, 
Calkins, use of, 109. 
Calotropis gigantea, 29. 
| procera, 29, 204. 

, Canary Islands, fruit growing in, 165. 
Canavalia ensiformis, 19. 
|Cane cutter, anew mechanical, 156. 
| Carbon assimilation, energy for, 62. 

Cassia Fistula on the London market, 
, 111, 191, 223, 255; 287, 819; 351,) 

399. 
— grandis, 228. 
— nodosa, 228. 
ieemarcaee Australe, 
Castilloa elastica, 371. 

—, extraction of latex, 327. 
|—, tapping, investigation required, 393. 

228. 

‘Cattle, live weight, how to ascertain, 110. | 
dual-purpose, in Jamaica, 357. 
dwarf, in Nigeria, 309. 

_—, Hereford breed, 157. 
|—, possible new breed of, 152. 

, transmission of colour in, 127 
es Zebu breed, 157. 
Ceylon, cacao experiments in, 324. 
—, college of tropical agriculture 

198. 
—, cultivation of cardamoms in, 3. | 
—, proposed agricultural college in, 329. 

versus Brazil, 3:3. 
Chickens, eye-worm of, 293. 
Chimeras, periclinal, 329. 
|China, citrus trees from, 388. 
Chloroesdon whyteii, 29. 
Chlorosis in plants, 40. 
Cicer arietinum, 19, 39. 
Citronella cil, prices of, 23 
Citrus Aurantium depressum, 260, 

— ellipticum, 260. 
(Citrus cultivation, a plea for, 360. 

— in Italy, 260. 
— exports from Dominica, 12. 

in, | 

| 

shading experi- 

Colonial agricultural 

| Coryphia elata, 

Citrus exports from South Africa in 1912, 

— fruit, marketing badly damaged, 140. 
— fruits, effect of fertilizers on quality 

f, 292, 340. 
—, hybridization of in Florida, 

372. 
— in the Philippines, 164. 

— galls, 110. 
— nobilis, 164. 
|— trees uew, from China, 388. 
Clostridium, 25. 
Clusia rosea, 123. 
Cocoes, a storm-resistant crop, 88. 
Coco-nut industry in the Philippines, 228. 
— markets, note on, 376. 

| — plantation, cost BE establishing, 324. 
Coco-nuts, pests of, 26. 
Coffea arabica, 20. 
| — liberica, 20. 
—- robusta, 20. 

, characters of, 20. 
| Coffee berry, composition of, 356. 
| Cohune nuts from British Honduras, 260. 
Coir fibre, mechanical preparation of, 311. 
‘College of agriculture, the Philippines, 

269. 
— tropical agriculture, 

recent views on, 198. 
Ceylon, 

_Coloca-ia antiquorum, 88. 
/Cardamoms, cultivation of, 3. |/— — (tannia) 255. 

college at Tunis, 
237. 

'— Institute of Marseilles, 
| exhibition, 201. 
Colour transmission in cattle, 127. 
Colubrina ferruginosa, 184. 
Columbea imbricata, 5. 
Composition of rubber, effect of tapping 

upon, 43. 

fifth annual 

917. | Castor oil plant (Ricinus communis), 238. — — tropical fruits, 276. 

Congo, alae in, 201. 
| Coniferae, 5 
Conifers, ullivation of in the Tropics, 5, 
Copra in the Philippines, 21. 
Corn ear worm, 27. 
—, pests of, 27 

229. 
Cotton, American, future of, 38. 

area in B arbados, 60. 
|— bacterium (Bacterium valvacearum), 

62. 
—, bending plants for protective pur- 

poses, 278. 

—, boll-shedding in, 92 
av. 

,— breeding experiments at Barbados, 
85. 

—, consumption by Russia, 44. 
—, Egyptian, branching habits of, 86. 
— experiments, cross-pollination, pre- 

vention of, 14. 

— in the Philippines, 69. 
—, prevention of cross-pollina- 

tion in, 14 

—, exports, West Indian, 22, 
— growing in Cyprus, 12. 

~ 
‘(le 
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Cotton growing in Nevis, 6. Departmental Reports, 19, 55, 85, 151,) 
— —- — South Africa, 7. | 195, 229, 251, 267, 299, 315, 363, | 
— — —Southern California, 44. 371, 387, 405. 
_ —  —the Dominican Republic, Department News, 23, 45, 55, 69 , 93, | 

1g9T" 107, 125, 149, 162, 287, 323, "350, 
— — — — Virgin Islands, 6. 365, 381. 

season, West Indian, 22, 71. Devil’s grass, 41. 
— in America, new facts concerning, Disinfectants and disinfection, 247 

118. Distribution of plants, St. Lucia, 4. 
— industry, the world’s, in 1912, 214. | Dodder (Cuscuta sp.), 189. 
— in Egypt, 246, 262. | Dolichos biflora (kulphi), 217. 
— — Nyasaland, 310. ‘Dombeya chilensis, 5. 
— — St. Vincent Grenadines, 182. Dominica, 367. 
—, pests of, 26. /—, analyses of rubbers in, 39. 
— picker, a new, 118. —, cacao experiments in, 39. 
— plants, movement of stomata in, 542, —, — prize-holdings competition, 244. 

problems in Louisiana, 326. —, citrus exports from, 12. 
, Sakellarides versus Sea Island, 294. —, lime cultivation in, 168. 

—, Sea Island, competition in St. Vin- —, notes on trees in blossom at, 228. 
cent, 406. —-, plant distribution in, 92, 140. 

-—, in South Africa, 110. —- Planters’ Association, 397. 
—' season in "Egypt, 86. _—, rainfall in, 76. 
— seed, importation into Egypt pro- —, ——mOMe 5: 

hibited, 108. —, report on Agricultural Department, 
— meal, misbranding, 108. 39. 

— worm, parasites of, 86. _—, successful budding of cacao in, 36. 
—, yields in the Sudan, 134. —, trade of 1912, 120. 
Cow-testing association, 293. Dominican Republic, cotton-growing in, 
Creasote, importance of naphthalene in,, 191. 

9: ‘Draft, effect of plough hitch on, 131. 
Crops, damage to by hurricanes, 88. Drainage, effect on rice soils, 137. 
Crotalaria juncea in Southern India, 56.) Drosophila ampelophila (vinegar fly), 150. 
Cryptostegia grandiflora, 185. ‘Dynamite, value in agriculture, 150. 
Cuba, experiments with cotton boll, | Dyscinetus barbatus, 186. 

weevil in, 26. 
Cupric treatments of soil, 358. 
Curacao and its dependencies, 

tural progress in, 393. 
Cuscuta sp. (dodder), 189. 
Cuts in rubber trees, watering of, 121. 

agricul- 

Cuttings, problems in propagation by, E. 
183, 197. 

Cyanamide as an insecticide, 271. Edaphism, 104. 
Cycads, 5. Editorials :— 

Advertising the West Indies, 305. 
Agriculture at the British Association, 

1912, 1. 
Agricultural banks, 401. 
— bias in the teaching of subjects 

other than science, 369. 

Cyclocephala tridentata, 186. 
Cymbopogon coloratus and lemon grass 

oil, 375. 
Cynodon Dactylon, 41. 
Cyprus, cotton area in, 12. 
Crotophaga ani (black witch or tick 

bird), 10. A tropical university, 49. 
Ceylon, experiments with Hevea in,) A West Indian hand-book, 81. 

10. | Contract between planter and special- 
ist, 177. 

Control of the milk supply in small 
communities, 257. 

Demand for agricultural literature, 
290. 

Division of labour, 17. 
Elasticity of demand, 193, 
Fermentation of cacao, a review, 321. 
Indian corn as a crop in the West 

Indies, 209, 
Motor cultivation, 241. 
New uses for rubber, 273. 
Recent work on heredity, 129. 

D. 

Dairying in Jamaica, 341. 
Damage to sugar-eane by fire, 147. 
Dammara orientalis, 5. 

| Editorials (Coneluded):-— 
Some aspects of rainfall, 161. 
The establishment of a tropical univer: 

sity, 97. 
The improvement of West 

pastures, 1135. 
The law of diminishing return, 385. 
The significance of a recent publication, 

225. 
The supply of corn to the West Indies, 

ov. 

Uniformity in cotton production, 145. 
Variability of rainfall, 353. 
Water and life, 33, 65. 

Education, agricultural, in St. Lucia, 159. 
Education Gazette, Barbados, 41. 
Efficiency of manual labour in different 

operations, 279. 
Egretta candidissima (snowy heron), 314. 
Egypt, agricultural banks of, 211. 
—, cotton in, 246, 262. 
—,  — season in, 86. 
—, importation of cotton 

Indian: 

seed pro- 
ees 108. 

» Unter, prospects of fruit growing. 
299 

Resptian cotton, branching habits of, 86. 
Elaeis guineensis, 180, 229, 299. 
Electricity and crop production, 373. 
Elettaria Cardamomum, 3. 
Elevator, portable, a self-propelled, 261. 
Epilobium hirsutum, 366. 
Epizootic lymphangitis, 172, 373. 
Eriodendron anfractuosum, 29, 326. 
Eri silk, directions for cultivation of, 44. 
Erythrina excelsa for shade and green 

manure, 380. 
Estate work, a new pump for, 373. 
Eucalyptus citriodora, 371. 

cornuta, 229, 251, 371. 
— laurifolia, 283. 
~- paniculata, 405. 
— rostrata, 229, 371. 
— rudis, 251, 371. 

tereticornis, Dele 
Euphorbia pilulifera, 236. 
Europe, sugar consumption of, 28. 
Exchanges, Indian, two new, 345. 
Exhibitions, Bristol and Toronto, exhib- 

its for, 244. 
Exotics, introduction of, 132. 
Explosives in agriculture, 136. 
Exports from West Indies to Canada, 

1912-13, 328. 
Extraction of Castilloa elastica, $27. 

— Landolphia rubber, 327. 
— Manicoba rubber, 327. 
— Manikot dichotoma, 327. 

F. 

Fagara nitida, 334. 
Fagraea zeylonica, 19. 
Fawcett, William, 215. 



Fecundity in fowls, 263. 
Federated Malay States, rubber exports 

from, 92. 
Feeding value of Bengal beans, 164. 

— cacao husks, 169. 
Fertilizers, effect of on quality of citrus 

fruit, 292. 
Fibre industry, the Philippine, 270. 
Ficus carica, 204. 
— elastica, 104. 
— spp., 299. 
Fig tree, a little-known, 407. 
Fiji, note on a lemon grass oil from, 575, 
Filaria cervina, 103. 
— oculi, 103. 
Fires, extinguishing with sawdust, 261. 
Florida, cacao thrips in, 266. 
— Coerulea (blue beron), 314. 
—, hybridization of citrus fruits in, 372. 
Flowering of the mango, 148. 
Forestry in Hawaii, 175. 
Forests and rainfall: a new aspect, 265. 
Formaldehyde in sap of green plants, 

152. 
Formosa, rubber-planting in, 108. 
—, sugar industry in, 163. 
Fowls, fecundity in, 263. 
—, tuberculosis in, 167. 
France, silk production in, 77. 
French and German colonies, and agri- 

cultural research, 376. 
— Antilles and the Panama Canal, 137. 
— bean a gae vulgaris), 254 
Friesland cattle, 21 
Frost, Henry W. & eh , 6, 22, 38, 54, 70, 

86, 102, 118, 134, 150, 166, 182, 198, 
214, 
326, 342, 358, 374, 390, 406. 

Fruit, arsenic on, 340. 
Fruit grower in Upper Egypt, 

pects of, 292. 
Fruit-growing in Canary Islands, 165. 

— in Tunis, 260. 
Fruit, packing and transporting of in 

India, 308. 
— trees, action of grass on, 84. 
Fruits, Britain’s imports of West Indian 

in 1912, 407. 
—, citrus, effect of fertilizers on, 340. 
—, bitter, artificial ripening of, 52. 
—, confusion in names of, 68. 
— for exhibits, preserving, 52. 
— for transport, storage test of, 54. 
—, tropical and temperate, chemical 

composition of, 308. 
—, composition of, 276. 

Paggiis Notes :— 
Adansonia digitata, 145, 147. 
Alternaria solani, on potato, 350. 

pros- 

230, 246, 262, 278, 294, 310, 

| 

Anthracnose of cacao (Colletotrichum | 
theobromae), 286. 

— cotton (Colletotrichum 
gossypit), 286. 

Aphanomyces laevis, 160. 
Apiosporium atrum, 206, 
Apospheeria Ulei, 270. 

| 

Fungus Notes (Continwed):— 
Areolate mildew of cotton (Ramularia 

areola), 286. 
Armillaria fuscipes (root disease of 

Acacia decurrens), 127. 
Aschersonia Aleyrodes, 334. 
— Eugeriae, 334. 
— marginata, 334. 
— Sugukii, parasitic on long shield | 

scale, 334. 
— tahitensis, 334. 
— turbinata, 334. 
Bacillus prodigiosus, 254. 
— sacchari, 334. 
— solacearum and tobaeco wilt dis. | 

ease, 350. 
Banana, bacteria in, 203. 
Black root disease (Rosed/inia sp.), 371. 
Botrytis vulgaris and gummosis, 366. 
Brown rot (Vhyridaria tarda), 286. 
-- — of sugar beets (Phoma betae), 

110. 
Cacao and Hevea, recent French work 

on diseases of, 270. 
—, anthracnose of, 286. 
— black root disease, 371. 
—, brown rot of, 286. 
— canker, 286. 
— pink disease, 286, 382. 
— red root disease, 371. | 
— witch broom disease, 302. 
Canker (Phytophthora Faber), 
— (Spicaria colorans), 286. 
Cercospora nicotianae on tobacco, 315, 
Ceylon legislation, 314. 
Citrus scab, 94. 
Cladosporium citri, 94. 
Colletotrichum Agaves, 174. 
— falcatum (red rot tungus), 19, 126, 

142, 158, 159, 286. 

286. 

— gossypii (anthracnose of cotton), 
62, 286. 

-— luxificum (witch broom disease), 
302. 

— theobromae (anthracnose of cacao), 
286. 

Corticium lilacino-fuscum and pink 
disease, 382. 

— salmonicolor (pink disease), 286. 
— javanicum and pink disease, 382. 
Cotton ‘anthracnose (Glomerella gos- 

sypir), 94. 
; — of, 62, 94, 286. | 

—, areolate mildew of, 286. 
—, boll rot, inoculation experiments, 

62. 
—, Macrosporium disease, 382. 
—, Rhizoctonia disease, 46. 
Dothidella Ulei, 270. 
Exoascus deformans, 174. 
— theobromae and witch broom 

disease, 302. 
Fomes australis (root disease of Acacia), 

127 
— semitostus (root disease of Hevea), | 

286. 

| Fungus Notes (Continued):— 
ene early conceptions regarding, 

265. 
Fungicides, a new group of, 174. 
Fungus flora of the soil, 110. 
Fusarium incarnatum, 324. 
Gleosporium cocophilum, 206. 
Glomerella gossypii (cotton anthrac- 

nose), 94. 
Gummosis and Botrytis vulgaris, 366, 

— Pythiacystis citrophtho- 
ra, 366. 

Gumming disease of sugar-cane (Bacil- 
lus vascularum), 330. 

Hexagonia discopoda, 270. 
Hormiscium colocasiae, 30. 
Hymenochaete noxia (root disease of 

Hevea), 286 
Infectious gummosis of citrus trees, 

366. 
Inoculation experiments with cotton 

boll rots, 62. 
Isaria pensa, 346. 
Japanese work 

fungi, 354. 
Kainit as a fungicide, 178. 
a spot of Eucalyptus pulverulenta, 

4. 
Macrosporium 

cotton, 382. 

Melanconium sacchari, 126, 142. 
Microcera Fujikuroi, 334. 
Miscellaneous entomogenous fungi, 78. 
Monascus heterosporus, 222. 
Mycological investigations in Florida, 

398. 
— work in Southern Nigeria, 
New exotic fungi, 206. 
— group of fungi on scale insects, 14, 
Ophionectria coccicola, 19, 39, 334, 
— tetraspora, 334. 
Panama disease of bananas, 5, 206. 
Pea disease of rubber trees, 62, 
Peronospora trichotoma, 30. 
Phoma betae (root rot of sugar beets), 

110. 
Phomopsis citri, 398, 
Phytophthora colocasiae, 254. 
— parasitica, 238, 254, 255. 
Pink disease, 382. 

— and Cajanus indicus, 382, 
— (Corticium javanicum), 382, 
— — (lilacino fuscum), 382, 
— (Salmonicolor), 286. 

Pseudopeziza  guepini (shot 
disease of tea), 315. 

Pythiacystis citrophthora and gummo- 
sis, 366. 

Pythium debaryanum, 110. 
Yecent French work on diseases of 
Hevea and cacao, 270. 

— work ona plant disease, 46, 
— — the parasites belonging to 

the genus Glomerella, 190, 
Red root disease (Sphacrostilse sp.), 

371. 

on entomogenous 

negricantum (2?) on 

286. 

hole 
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Fungus Notes (Concluded):— Girardinus poecilloides (millions), 330. | Indian cattle, immunity of from Texag 
Red rot fungus (Colletotrichwm yulca- Glycine hispida, 229. fever, 205. 

tum), 126, 142, 158, 159. Goat show at Barbados, 28. — corn, germination of, 173. 
Rhizoctonia, 46. Gold Coast, 1912, 409. —— mangoes, facts concerning, 196. 
Rice, stem disease, 318. |— —, cacao experiments on, 65. _—s Industrial centres and supply of tropical 
Root disease of Acacia decurrens | Grain, kiln drying of, 213. | produce, 265. 

(Armillaria fuscypes), 127. |Grapes without pips, 212 Insect Notes :— 
— — — Paspalum dilatatum, Grass, improvement of a useful, 41. | Acraea terpsichore (Nymphalid butter- 

94. Great Rritain, live stock improvements fly), 250. 
Rosellinia sp. and black root disease,| in, 309. Aedes scutularis, 283. 

Bye ‘Green heron (Ardea virescens), 514. Aegerita webberi, on white fly, 398. 
Rubber leaf diseases, 270. Greenheart in British Guiana, 184. Alabama argillacea (cotton caterpillar), 
— root disease, 286. Grenada, agriculture in, 55. 42, 362. 
—, spotting of plantation, 222, 254. |— and St. Vincent, trade of 1912-13,) Aleurodes citri (citrus whitefly), 398. 
Sclerotium Oryzae (rice stem disease), 345. | Aleyrodicus destructor, 26. 

318. |—, trade of, 56. | American cotton boll worm (Chloridia 
Shield scale fungus (Cephalosporiwm|Ground nut trade with Canada, 377. armagera), 315. 

lecanii), 58. Gru-gru palm, West Indian, economic} An entomological visit to the United 
Shot hole disease of tea (Pseudopeziza| value of, 180. States, 346. 

Guepini), 315. Gymnadenia albida, 217. Angoumois grain moth (Sitotroga cere- 
Sisal hemp, a disease of, 174. 'Gymnospermae, 5. aiella), 362. 
Sphaerostilbe coccophila, 19, 39, 534. Antigua, pests in, 250. 
— sp. and red root disease, 371. Aphis maidi-radicis (cotton root louse), 
Spicaria colorans (canker), 286. | EIS 362. 
Spondylocladium atrovirens, n.v., sp., — on melons, control by lady-birds, 

222. Handbook of Trinidad and Tobago, 119. | 58. 
— maculans, 222. | — Queensland, 169. Argentine ant (Iridomyrmex humilis), 
Spotting of plantation Para rubber, | Hawaii, forestry in, 175. | 346. 

222, 254. Hawaiian products, utilization of, 203. _ Arrowroot worm (Calpodes ethlius), 
Sterilization of seed, 318. Hedychium colonarium, new source of 43. 
Sugar-cane, gumming disease, 330. ——_—sipaper, 196. Aschersonia aleyrodis, on white fly, 
— Melanconium rind fungus, 126, Herd book, a West Indian, 248. 398. 

142. ‘Heredity and mutation, 150. Aspidiotus sacchari, 202. 
—, red rot disease, 19, 126, 142, 158, Hevea brasiliensis, ‘ 201, 259, 270, 299,| — sacchari (sugarcane aspidiotus) 

159, 286. 303, 317, 375. 282. 
Tannias, dry rot of, 30. |— —, changes in coagulation of| — ficus (Florida red scale), 334. 
Tea, shot hole disease, 315. | latex, 213. — sp., 39. 
Thelephora pedicellata, 14. |— —, distinct forms of, 333. Ballovia cistipennis, 250. 
Thyridaria tarda, 222, 286. —, results of daily tapping, 28. Banana root grub (Zomarus bituber- 
Tobacco, Cercospora on, 315. | Hoisting device, a new, 230. culatus), 155. 
— wilt disease, 350. | Honduras, banana industry in, 100. Bananas, insects attacking, 26. 
— —  - and Bacillus solanace- Honey bee and pollen collection, 232. Barbados, insect pests in, 58. 

arum, 350. ‘Hooker, Sir J. D., 156. —, leaf-blister mite discovered in, 
White-headed fungus (Ophionectria | Hormones, 157. 26. 

coccicola), 334. | Horse bean, sits) Biting stable fly (Stomoxys calcitrans), 
Witch broom disease of cacao, 302. Horses, disease of in Berbice, 345. 218. 
Witch broom disease (Colletotrichum —, new disease in Panama, 219. Black scale (Saissetia olea), 346. 

luxificum), 302. |—, study of inheritance in, 373. —  — Scutellista cyanea, parasitic 
— — — and Exoascus theo- Hurricanes, damage to crops by, 88. | on, 346. 

bromae, 302. | Hydrocyanic acid, production of in) — witch (Crotophaga ani), 10, 42. 
Funtumia africana, 203. plants and seeds, 117. British Guiana, sugar-cane pests in, 
— elastica, 29, 299. Hevea, experiments in Ceylon, 10. 266. 

Brown hard back, 26. 
} — — — attacking  sugar- 

G. 1B | cane (Phytalus smithi), 58, 138, 
: 154, 155, 202, 218. 

German colonies, development of, 61, Imperial Department of Agriculture, pub- — _ — (Lachnosterna pat- 
German East Africa, sisal hemp in, 23. _ lications of, 8, 168, 216. | ruelis), 154. 
Germination in tobacco seed, rapidity of, Imperial Institute, < Cacao thrips (Heliothrips {Physopus] 

214, 101. rubrocinctus), 58. 
— of Indian corn, 173. Index, 88. — — in Florida, 266, 
Ginger, neutralizing the pungency of, India and agricultural research, 392. Calandra oryzae (rice weevil), 362. 

271. —-, packing and transporting of fruit i in,| California red_ scale Canora) 
— onthe London market, 15, 47, 79, 308. [ Aspidiotus] awrantiz), 25 

11], 143,191, 223, 255, 287, 319s —, rice in, 3. Calpodes ethlius peas worm), 
351, 399, —, sugar in, 3. 43, 



Insect Notes (Continued):— 
Campsomeris | Dielis] dorsata, 

sitic on white grub, 346. 
Cane fly, 26. 
Caradrina exigua, on lucerne, 314. 
Carpocapsa pomonella (codling moth), 

378. 
Castina licus (giant moth borer), 202, 

266. 
Ceratitis capitata (Mediterranean fruit | 

fly), 410. } 

‘Chelonus texanus, 234. 
Chilo plejedellus (rice moth), 346. 
Chionaspis citri (white scale), 250. 
Chrysomphalus {Aspidiotus] aurantii 

(California red scale), 250. 
— aurantii, var. citrinus (yellow scale), 

346. 
— (red scale),-346. 

Chrysomelid beetle (Colaspidema 
atra), 271. 

Cigarette beetle (T'enebrioides mauri- 
tanica), 362. 

Citrus nobilis, Parlatoria ziziphi on,334. 
— red spider (7'etranychus mytilaspi- | 

dis), 298. 
— white fly (Alewrodes citrz), 398. 
Coceus { Lecanium] viride (green scale), 

250. 
— longulus (long shield scale), 334. 
— mangiferae, 334. 
— viridis, green scale, 45. 
Coco-nut palm weevil (Riynchophorus | 

palmarum), 282. 

Cockroach poison, another, 314. 
Codling moth (Carpocapsa pomonella), | 

378. 
Colaspidema atra (Chrysomelid beetle), 

271. 
Common hard back -(Ligyrus tumulo- 

sus), 138, 154, 155, 170, 171. 
Corn ear worm, 27. | 

on rice, 234. 

Cotton boll weevil, experiments with! 
in Cuba, 26. 

— — worm (//eliothis obsoleta), 234. | 
— caterpillar (Ala/ama argillacea), 

42. 
— flea (Psallus delicatus), 362. 
— red spider (7'etranychus sp.), 362.) 
— root louse (Aphis maidi-radicis), | 

362. 
— wire worm (//oristonotus curiatus), 

362. 
worm, 26. 

— (Alabama argillacea), 

Crotophoga ani (black witch), 42. 
Cyclocephala dimidiata, 170. 
— signata (hard back beetle), 282. 
— tridentata, species of hard back, 

170, 186. 
— vincentae, 170. 
Cycloneda sanguinea (red lady-bird), 

250. 
Dead cane moth (JMonodes agrotina), 

282. 

para- 

| 

| 
| 
| 

| 

| 
| 
| 

| 
| 

362.) 

| 

Insect Notes (Continued):— 
Delphax saccharivora, 26. 
Diaprepes abbreviatus (root borer of 

sugar-cane), 43, 58, 106, 122, 138, | 
186, 203. 

-- Speae lex (orange leaf weevil), 45 3, 
12 

Diatraea saccharalis 
sugar cane), 126, 
346. 

— canella, 266. 
Dielis dorsata, 155,171, 186. 
Dilophonota ello (Sphingid pa), 

450. 
Diparopsis castanea (red cotton boll 

worm), 315. 
Dissemination of insects in shipments) 

of sugar-cane, 202. 
Dyscinetus barbatus, 155, 186. 
— bidentatus (hard back beetle), 282. 
Earias insulana (Egyptian cotton boll 

worm), 315. 
Earthworms, effect of on fertility of 

the soil, 188. 
Egyptian cotton boll worm (/arias 

insulana), 315. 
Elaphidion mite (lime twig borer), 90, | 

250. 
Elaphadion villosum (oak pruner), 90. | 
Elis atrata, 122, 139, 155, 171, 186. | 
— sexcinota, parasitic on white grub, | 

346. 
Enarmonia batrachopa (Natal codling 

moth), 378. 
Entomological 

74. 
— visit to the United States, 362. 
Epicaerus ravidus, 122 
Eriophyes gossypii (cotton leaf-blister 

mite), 26. 
Euthrips insularis, 58. 
Exophthalmus esuriens (root borer of 

sugar-cane), 26, 122, 186, 205. 
Eye-worm of chickens (Ovyspirura 

Mansoni), 293. 
Fiddler beetle, 171. 

(moth borer of 
202; 262, 282, 

Research Committee, | 

Florida red scale (Aspidiotus jicus), 
334. 

Pegelepuer of the sugar-cane, 26, 271, 

— ee sp.), 282. 
Fruit flies, 410. 
Giant . moth borer (Castnia licus), 

202. 
Gipsy moth (Ocneria dispar), 231. 
Glassy star scale. (Vinsonia stellifera), 

58. 
Golden weevil or orange leaf weevil 

(Diaprepes spenglert), 122 
Green plant bug (Nezara viridula), 

78. 
— scale (Coccus |Lecanium]) viridis), | 

250. 
— viridis, 43. 

Grey mealy-bug (Psendococeus 
chart), 346. 

sac- 

Insect Notes (Continued):— 
Hard back beetle 

gnats): 282. 

—, common (Ligyrus 
anulauay 138, 154, 155, 170, 171. 

— (Dyscinetus biden- 

(Cyclocephala 

tatus), 282. 
— (Lachnosterna pa- 

tens), 154. 

Heliothrips haemorrhoidalis, 58. 
— [Physopus] rubrocinetus, 58. 
Heliothis obsoleta (cotton boll worm), 

254. 
Hemichionaspis minor (white scale), 

182. 
Herse [Protoparce] cingulata (potato 

worm), 250. 
Hop aphis (Phorodon hunuli), 298. 
Hosts of the Mediterranean fruit fly, 

410. 
House fly, common (_I/usca domestica), 

218. 
Insect pests in the St. Vincent Grena- 

dines, 182. 
— — Virgin Islands, 42. 

Iridomyrmex humilis (Argentine ant), 
346. 

Isaria Pattersonii, 78, 207. 
Junonia sp., 250. 
Lachnosterna neglecta (May beetle), 

154. 
patens, 186. 
—, hard back beetle, 154. 

patruelis, 26, 171, 186, 203. 
—, brown hard back, 154. 
—, small brown hard back, 

158. 
— sp. 170, 186, 203. 
— —, brown hard back, 154. 
— —, (May beetle), 346. 

May beetle or ‘caculo’, 154. 
Laphygma frugiperda  _(leaf-eating 

caterpillar), 27, 282. 
— (rice caterpillar), 234, 

Large moth borer (Castnia licus), 266 
Latana bug (Orthezia insignis), 250. 
Leaf: blister mite, discovered in Bar- 

bados, 26. 
— of cotton in Barbados, 58, 

Leaf: -eating eer (Laphygma 
Sepperda); 2 

— ~ (Lycophotiz infec- 

—(Remigia repanda), 
282. 

— hopper, 26, 
— (Perkinsiella saccharicida), 

202. 
Lepidosaphes beckii (purple scale), 43, 

250, 346. 
Leptostylus praemorsus (lime tree bark 

borer), 91. 
Leucothyreus spp., 170. 
ert tumulosus, 186. 

—, common hard back, 
138, 154, 155, 170, 171. 
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Insect Notes (Continued):— 

—~ rugiceps (rice beetle), 346. 
sugar-cane beetle, 154. 

— borer), 546. 
Lime tree bark borer (Leptostylus_| 

praemorsus), 91. 
— twig borer (Hlaphidion mute), | 

220. 
Lissorhoptrus simplex (rice weevil), 

346. : 

Long shield scale (Cocews longulus), | 
334. 

Lucerne, Caradrina exigua on, 314. 
Lycophotia infecta (leaf-eating cater- 

pillar), 282. 
Mey beetle (Lachnosterna neglecta), | 

154. 

b 

— (Lachnosterna sp ), 346. 
— — or ‘caculo’ (Lachnosterna 

sp.), 154. 
Mealy-bug (Pseudococeus calceolariae), 

202. 
= — sacchari), 346. 
Mediterranean fruit fly (Ceratetis capi- | 

tata), 410. | 
— hosts of, | 
Metarrhizium aoe 26. 
— — on froghopper, 398. 
Metamasius [Sphenophorus] hemip- 

terus (weevil borer), 282, 
Microcera sp., on white fly, 398. 
Millions, 330. 
Monodes agrotina (dead cane moth), 

282. | 

Moth- borer (Diatraea saccharalis), 126, 
202, 330, 346. 

—, Trichogramma pretiosa, para- 
sitic on, 306. 

Musca domestica (common house fly), 
218. 

Mytilaspis 
354. 

— gloveri, 334. 
Natal codling moth (Hnarmonia batra- 

chopa), 378. 
Nezara viridula, 207. 
Nymphalid butterfly (Acraea terpsi- | 

chore), 250. | 

| 
| 

citricola (purple _ scale), 

Oak pruner (Hlaplhadion villosum), 90. 
Ocneria dispar (gipsy moth), 231 
Oebalus pugnax (rice bug), 346. 
Ancideres amputator, (twig girdler), 

Oe 
Orange, pest of, 378. 
— worm (77rypeta ludens), 410. 
Orthezia insignis (Latana bug), 250. 
Oryctes rhinoceros, 26. 
Oxyspirura Mansoni (eye-worm 

chickens), 293. 
Palm weevil (Rhynchophorus palma- 

rum), 180. 
Parasites of the cotton worm, 86. 
Parlatoria ziziphi, on Psidium guyava, 

334, 

of 

— Citrus nobilis 334. 
‘Perkinsiella saccharicida, 26, 

425 

 — 

‘Insect Notes (Continued):— 
Perkinsiella saccharicida, (leaf hopper), | 

202. 
Philippines, pests in, 26. 
Phorodon humuli (hop aphis), 298. 
Phthorinae heliopa (tobacco stem, 

borer), 315. | 
Phytalus smithi, 26, 171, 186. 

—, brown hard back, 58, | 
138, 154, 155, 218. 

Pink mealy- -bug ’ (Pseudococeus Gee | 
lariae), 282, 346. 

Polistes annularis, 43. 
— fuscatus-instabilis, 43. 
— nigriceps, 234. 
Potato worm (Herse [Protoparce] cin-) 

gulata), 250. 
Praepodes vittatus, 139. 

—, root feeder on orange, 
a 

186. 
— —, the fiddler beetle, 122 
Precis lavinia zonalis, 250. 
Prodenia litura on cotton, 315. 
Protoparce cingulata (sweet potato, 

hawk moth), 43. 
Psallus delicatus (cotton flea), 362. 
Pseudococcus calceolariae (mealy-bug), 

202, 282, 346. | 

— sacchari (grey mealy-bug), 202, | 
346. 

Pseudaonida | Aspidiotus]| trilobitifor- 
mis, scale insect, new to West 
Indies, 58. 

Psidium guyava, Parlatoria ziziphi on, , 
334, | 

Purple scale (Lepidosaphes bechir), 43. 
250, 346. 

— (Mytilaspis citricola), 334. 
ted cotton boll worm (Diparopsis) 
castanea), 315. 

— lady-bird (Cycloneda sanguinea), | 
250. 

— seale (Chrysomphalus aurantit), | 
346. | 

— spider (Tetranychus bimaculatus), 
298. 

— on sweet potatoes, control by | 
Staphylinidae, 58. 

Remigia repanda (leaf-eating cater-| 
pillar), 382. 

Rhinoceros beetle (Strategus titanus), | 
170, 203, 378. | 

_- — of coco-nut palms 
(Strategus anachoretus), 170. 

Nhynchophorus ferrugineus, 26. 
— palmarum (coco-nut palm weevil), 

180, 282. 
Rice beetle (Ligyrus rugiceps), 346. 
— bug (Oebalus pugnax), 346. 
-— caterpillar (Laphygma frugiperda), 

234. 
— moth (Chilo plejedellus), 346. 
— weevil (Calandra oryzae), 362. 
— weevil (Lissorhoptrus simplex), 346. 
Root borer of sugar-cane (#zop/ithal- 

mus esuriens), 186. | 

Insect Notes (Gonunued) 
(Diaprepes 

qieenaney 43, 58, 106, 186, 203. 
— feeder (Diaprepes spenglert), 186. 

— (Praepodes vittatus), 186. 
Root borers and other grubs in West 

Indian soils, 106, 122, 138, 154, 
170, 186. 

— trimmer of canes (Phytalus smithi), 
186. 

St. Croix, insect pests at, 378, 394. 
Saissetia olea (black scale), 346. 
Saw-toothed beetle (Silvanus surina- 

mensis), 362. 
Scutellista cyanea, parasitic on black 

scale, 346. 
Selenaspidus articulatus (West Indian 

red scale), 250 
Shot borer (Xyleborus sp.), 126, 282. 
Silvanus surinamensis (saw- toothed 

beetle), 562. 
Sitotroga cerealella (Angoumois grain 

moth), 562. 
Small brown hard back (Lachnosterna 

patruelis), 138. 
— moth borer (Diatraea saccharalis), 

266. 

= "( ed) P-), 282, 

Sphaerostilbe cocephila: (red-headed 
fungus), 58. 

Sphenopborus obscurus, 26. 
— sericeus (weevil borer), 202. 
— sordidus, 26. 
Sphingid moth (Dilophonota 

250. 
Strategus titanus, 186. 
Stomoxys calcitrans, 345. 
Strategus anachoretus (rhinoceros bee- 

tle of coco-nut palm), 170. 
— titanus, 26. 

—, (rhinoceros beetle), 170, 203, 

el 10), 

378. 
— ——, root feeder of canes), 186. 
Sugar-cane beetle (Ligyrus rugiceps), 

154. 
— borer (Ligyrus rugiceps), 

346. 
Sugar-cane pests in British Guiana,’ 

266. 
Summary of entomological informa- 

tion, 26, 42. 
— mite (Zarsonemus spinipes), 58. 
Sweet potato hawk moth (Protoparce 

cingulata), 43. 
Tachinidae spp., parasitic on white 

grub, 346. 
Tarsonemus spinipes (sugar-cane mite), 

D8. 
Tenebrioides 

beetle), 362. 
Termes flavipes, 26. 
— gestroi (white ants), 181. 
Termites, 26, 282. 
— on cotton, 315. 
Tetranychus bimaculatus 

298. 

mauritanica (cigarette 

(ced spider), 



424 

Insect Notes (Concluded):— 
Tetranychus mytilaspidis (citrus red 

spider), 298. 
— sp. (cotton red spider), 362. 
The fiddler beetle ( Praepodes vittatus), 

122. 
Thermesia gemmatalis (woolly pyrol 

moth), 250. 
Tiphia parallela, 26, 138,171, 186. 
Tiphia inornata, 546. 
—  —~, parasite of brown hard back, 

59. 
— (small black wasp), 218. 

Tobacco stem borer (Phthorinae heli 
opa), 315. 

Tomarus bituberculatus, 170. 
—, (banana root grub), 155. 
—, (root feeder of banana), 

186. 
Tomaspis sp. (froghopper), 282. 
— varia, 26. 
Trichogramma pretiosa, 282. 

—, parasitic on moth borer, 

346. 
Trypeta ludens (orange worm), 410. 
Twig girdler, 91. 
Weevil borer, 26. 

—(Metamasius |Sphenophorus | 
hemipterus), 282. 

— (Sphenophorus obscurus), 
330. 

202. 
West Indian red scale (Selenaspidus 

articulatus), 250. 
White ants (Zermes gestrov), 181. 
— fly, Aegerita webberi on, 398. 
— —, Aschersonia aleyrodis on, 398. 
— —, Microcera sp. on, 398. 
— —, (Verticillium heterocladum), 

398. 
— grub, Campsomeris [Dielis] dor- 

sata, parasitic on, 346. 
—, Elis sexcinota, parasitic on, 

346. 
—, Tachinidae spp., parasitic on, 

346, 
— scale (Chionaspis citri), 43, 250. 

—, (Hemichionaspis minor), 182. 
Verticillium heterocladum on white 

fly, 398. 
Vinsonia stellifera (the glassy star 

scale), 58. 
Woolly pyrol moth (Zhermesia gem- 

metalis), 250. 
Xyleborus sp. (shot borer), 282. 
Yellow scale (Chrysomphalus aurantii, 

var. citrinus), 346. 
Zelus rubidus, 250, 

— (Sphenophorus sericeus), 

J. 

Jamaica, agricultural progress in, 5. 

| 
Jamaica agricultural societies (Special 

Loans) Law, 1912, 108. 
|—, dairying in, 541. 
|—, dual-purpose cattle in, 357. 
|— ginger, misbranding of, 204. 
/—, ‘Panama disease’ of bananas in, 5. 
|—, plant distribution in, 60. 
|—, progress in sugar industry in, 5. 
Jamaican bananas, taxation of, 233. 
| Jamra, 77. 
| Jams, adulteration of, 105. 
| Japan, agricultural implements in, 261. 
Jatropha Curcas (pulza oil plant), 375. 
Java, agreulture in, 277. 
Johnson, H. W., 9. 
Johnson grass (Sorghum halepense), 91. 
Jones, J., 36. 
Juice scale, automatic recording, 261. 
Juniperus bermudiana, 5. 

| E. 
Kapok, 21. 
— industry, 326. 
Kiln-drying of grain, 213. 

| Kola on the London market, 15, 47, 79, 
111, 191, 223, 255, 319, 351, 399. 

|Kulphi (Dolichos biflora), 217. 

| 
| L. 

La gomme, 149. 
Lamont, Norman, 59, 69. 
Lancashire and cotton, 1912, 54. | 
Land, draining to free from salt, 343. 
Landolphia rubber, extraction of latex, 
| 327. 
| Latex, yield, influence of position and 
| slope of incision on, 395. 
| Leaves, nitrogen-fixing bacteria in, 57. 
| Leeward Islands, improvement in econo- 

mic conditions of, 107. 
—, opportunities for onion cul- 

tivation in, 367. 
Legislation in regard to plant importa- 

tion, 410. 
Lemon grass oil and Cymbopogon colora- 

tus, 375. 
| Liberian coffee, 20. 
Lime cultivation, 340. 

| — — in Dominica, 168. 
— — §t. Lucia, 151. 
— — the West Indies, 392. 

— juice and scurvy, 169. 
— onthe London market, 15, 79, 

WW, 143, 225; S19. , 225, 

Lime oil on the London market, 15, 79, 
111, 143, 191, 223, 255, 287, 319, 
351, 399. 

trees, effect of sunlight on, 19. 
Linseed cultivation in Morocco, 12. 
Live stock improvement, grants-in-aid of 

in Great Britain, 309, 

Louisiana, cotton problems in, 326. 
—, its untold treasures, 377. 
Lyon bean, 19. 

M. 

Mace on the London market, 15, 47,79, 
111, 143, 191, 223, 255, 287, 319, 
351, 399. 
ee Champaka for wind-breaks, 

Machine for extracting rubber, 223. 
— — making agricultural 

223. 
Maguey, export from the Philippines, 21. 
Maize, floral abnormalities in, 153. 
— for dairy cows, 205, 
—- stalks, fibre from, 9. 

— mith silks maturing before tassels, 
21. 

Mal de caderas, 411. 

Malaria carrying mosquito, 13. 
Mamon (Anona glabra), 324. 
oe sulphate useful as fertilizer, 

Mango, budding of in St. Lucia, 4, 19. 
—, flowering of the, 148. 
— pests in the Philippines, 26. 
Mangoes, Indian, facts concerning, 196. 
Manicoba rubber, extraction of, 327. 

lime, 

| Manihot dichotoma, 43, 317, 327. 
— Glaziovii, 43, 201, 259, 299. 

| — heptophylla, 317. 
— piauhyensis, 317. 
Manila hemp, export from ‘the Philip- 

pines, 21. 
Manual labour, efticiency of in different 

operations, 279, 295. 
Manures, mineral, world’s 

and consumption of, 281. 
ee salts, effects on germination, 

36. 
Market Reports, 16, 32, 48, 64, 80, 96, 

112, 128, 144, 160, 176, 192, 208, 
224, 240, 256, 272, 288, 304, 320, 
336, 352, 368, 384, 400, 416. 

Marseilles colonial institute, fifth annual 
exhibition, 201. 

Mauritius, sugar crop of, 108. 

Meat, new method of preserving, 89, 
Mexican poppy, oil from, 72. 
“M’gergeb’, 100. 
Micro-organisms, mutation in, 249. 
Milk adulteration, 124. 

production 



Milk, bacteria in, 331. 
—, percentage of fat in, 309. 
— records interpretation of, 219. 

le Plantation Para rubber, selling methods 
for, 356, 395. 

Palmyra palm (Borassus flabelliformis), | Planters, opportunities for in British 

| 
| — supply, pure, problem of, 296. 243, Honduras, 329. 

Millions (Girardinus poecillotdes), 330. | Panama, new disease of horses in, 219. | Plants, chlorosis in, 40. 
Milne, Professor John, 297. Papaw, medicinal and other properties of, | —, distribution of temperature in, 153, 
Mistletoe (Loranthus sp.), 189. 173. —-, green, formaldehyde in sap of, 152, 
Molasses, influence on soils, 12. /— plant, flowers of, 25. —-, patent implement for singling, 311, 
Montserrat, agricultural show at, 85. | Paper, new sources of, 30. —, presence of arsenic in, 233. 
Morocco, ayriculture in, 165. Para rubber, preparation of plantation, |—, watering of, 280. 
—, linseed in, 12. alts —, wild, State protection of, 280. 
Mosquitoes, malaria-carrying, 13. — —, varieties of, 303. Ploughing festival of Siam, 83. 
Motor plough, a self-contained, 255. — — tree (Hevea brasiliensis), 259, | Pollination and cross-fertilization of rice, 
— ploughing, introduction of into St. 270. 301. 

Croix, 359. Paranaph, an insecticide for ticks, 5. Poultry, a fungus disease of, 85. 
Mozambique, wild silk cocoons from, 137. Paris green, adulteration of, 291. Practical Agricultural Chemistry, Auld 
Mule, a fertile, 309. | Partial sterilization of soil, effect of,/ and Edwardes-Ker, 347. 
‘Mumps’, i495. 207. Preserving fruits for exhibits, 52, 
Mutation in micro-organisms, 249. Pasture competition at Antigua, 99. Problems of the Antilles, 49. 

Pavetta indica, 57. Produce, tropical, industrial centres and 
Pelargoniums for ornamental purposes, supply of, 265. 

19. Propagation by cuttings, problems in, 
Pen manure, maximum profit from, 93. 183, 197. 
Periodicity of tropical plants, 137. Proteus vulgaris, 24. 

N. Peripatus in Tobago, 183. Publications of the Imperial Depart- 
— (Epiperipatus) Trinidadensis, 183. ment of Agriculture, 216. 

Naphthalene in creasote, importance of, | Peru, exports of, 12. Pulza oil, 375. 
9. ——- — — sugar from, 44. — —plant (Jatropha Curcas), 375. 

Natal, sugar output in, 12. —, sugar production in, 35. Pump, new, for estate work, 373. 
Nevis, cotton-growing in, 6. Phanerogamia, 5. 
New sources of paper, 30. | Phaseolus lunatus, 229. 
Nicholls, Lucius, 13. |— mungo (Urd), 217. 
Nicotiana acuminata, 214. — trinervis, 229. 
Nigeria, dwarf cattle in, 309. | — vulgaris, 9. 
Nitrification of soil, 358. |— — (French bean), 254. Q: 
Nitrogen fixing bacteria in leaves, 57. | Philippine college of agriculture, 269. 
Notes on West Indian oils, 217. |— fibre industry, 270. ‘Queensland, Handbook of, 169, 
Nutmeg extract, adulteration and mis- Philippine Islands, co-operative agricul-|—, West Indian sugar-canes in, 67. 

branding of, 148. tural demonstration in, 307. 
Nutmegs on the London market, 15, 47,| Philippines, agricultural progress in, 21. 

79, 111, 143, 191, 223, 255, 287, 319, | |'—, citrus fruits in, 164. 
351, 399. |—, coco-nut industry in, 228. 

Nyasaland, cotton in, 310. —, cotton experiments in, 69. 
—, export of kapok from, 21. R. 
-, — — Manila hemp from, 21. 
_, — — sugar from, 21. taiffeisen system, difficulties of applying 
—, maguey fibre in, 21. in England, 413. 

O. —, sugar industry in, 21. Rainfall and cotton crop in St. Vincent, 
--, tobacco exports from, 21. 79. 

Oil palm (Zlaeis Guineensis), 299, Pig-styes, practical flooring for, 230, — in West Indies, June 1913, 248. 
— W— for the West Indies, 398. Pigs, tuberculosis in, 331. Raticide, 44. 

Oils, vegetable, identification of, 121. Pimento on the London market, 15, 79,} Recent interesting work in vegetable 
Oenothera Lamarckiana, 150. 223, 351, 399. physiology, 366. 
Onion cultivation, opportunities for, in| Pine- apple, interesting facts concerning, ; Resin, formation of, 121. 

the Leeward Islands, 367. 20. Retrospect, a twenty-years’, 344, 
Ophthalmia in animals, 103. Plant assimilation, different light inten-| Rhizobia in the soil, 41. 
Orange, the St. Michael’ s, 132. sities and, 388. Rice, effect of lime magnesia on growth 
Oranges, exports from Bahamas, 78. — breeder, anonaceous possibilities for,| of, 351. 
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